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EXECUTIVE SUMMARY 

 

In order to assist Sarulla Operations Ltd. (SOL) to prepare a baseline database for their 

biodiversity monitoring and offset programmes, a series of biodiversity surveys were conducted 

by PanEco/YEL in November 2013 and again in June/July 2014. The primary focus of these 

surveys was the mammalian fauna near the SOL project site, with a particular focus on primate 

species (line transect and vocal surveys) and terrestrial mammals (line transect and camera 

trapping survyes).   

 

As an expansion of these previous surveys, three additional survey efforts were undertaken 

during the month of September 2014. These three additoinal surveys include, an ornithological 

survey component by Dr. Bas van Balen, a herpetological survey component by Mistar Kamsi, 

and a botanical surey component by Dr. Nurainas. This combined report highlights the key 

findings from these most recent surveys and provides reccomendations to PT. SOL, based on 

the new results.   

 

KEY FINDINGS 

 

• Nearly 130 bird species were recorded in the PT. SOL project area. Of these, 27 are 

protected under Indonesian law, one species in on CITES Appendix I, nine species are 

on CITES Appendix II, 15 species are considered Near-Threatened by ICUN, 11 species 

are Range-Restricted species, and five species are endemic to Sumatra.  

 

• A total of 31 amphibian and reptile species were recorded from the PT. SOL project 

area. Of these, five species are considered ‘High Conservation Species’, due to either 

endemism or IUCN status. A key finding is the presence of Wegner’s glass lizard 

(Dopasia [Ophisaurus] wegneri), as it was only previously known from a single contact in 

Bukit Tinggi, West Sumatra.    

 

• A total of 222 plant species were identified in the PT. SOL project area. Of these, eight 

species are considered protected and/or endemic to the area. These species include 

Cyathea contaminans, Cyathea glabra, Shorea platyclados, Nepenthes albom arginata, 

Nepenthes tobaica, Dendrobium pulchrum, Calanthe triplicate, and Gramm atophyllum 

speciosum.  

 
RECOMMENDATIONS 

 

Ornithological Survey: 

 

1) Preserve & protect large nesting trees: The larger birds of prey are dependent on the 

presence of large trees for building their nests. Also all hornbills breed in holes in 

sufficiently large trees. The preservation of such trees is of utmost importance for the 

long-term survival of these [protected and endangered] bird groups; 

 



2) Maintain the integrity of natural water systems: Logging and the construction of roads 

are detrimental to the integrity of forest streams and rivers, if not carried out with care. 

Vegetation on the banks of streams, and the prevention of stagnant water is important 

for the survival of a number of specialized bird species, such as forktails, and the smaller 

kingfishers; 

 

3) Monitor bird capturing: The area still sustains a number of species that are under great 

pressure of the local bird trade (e.g., leafbirds, laughingthrush), and the banning of bird 

trapping of any bird species and strict enforcement of this ban in the area is crucial for 

the survival of these, and possible return of locally extirpated populations. The entrances 

to the Batang Toru forest in the west will have to be closely guarded against trespassers; 

 

4) Conserve forested valleys: The steep river valleys usually contain lush vegetation that 

supports an important part of the local avifauna, in particular undergrowth specialists, 

such as several Stachyris and Napothera babblers. Wherever possible, further 

damaging and clearing of the densely vegetated river valleys should be stopped; 

 

5) Investigate heath (kerangas) forest in greater detail: The specialized bird fauna of 

kerangas heath forest needs to be studied in further detail; 

 

6) Periodically survey & monitor bird species: Further surveys are needed to identify 

important habitat for bird conservation. Monitoring is needed of important species such 

as the Helmeted Hornbill and other birds that are in high demand in the bird trade.  

 

Herpetological Survey: 

 

1) Preserve local heath (kerangas) forest habitat: The area near NIL1-WJP is a key habitat 

for the highly unique and rare Wegner’s glass-lizard. It is recommended that a more 

detailed demarcation of forest type be undertaken in this area and that further surveys 

are undertaken to better understand the amphibian and reptile species that exist in this 

unique forest variant;  

 

2) Periodically survey & monitor amphibian/reptile species: Annually monitor the shift in 

amphibian and reptile species, especially during the wet to dry season transition. 

Furthermore, given that species accumulation analyses did not show evidence of 

leveling off, following the survey effort, a number of amphibian and reptile species are as 

of yet uncontacted; 

 

3) Introduce & maintain small water sources: Create special water sources / wet areas 

(ponds, puddles, etc.) for amphibian species.  

 

Botanical Survey:  

	  



1) Biology/Ecology Corridor: A better understanding of corridor biology (e.g., canopy 

bridges) is needed to provide connections between fragmented habitats.  Canopy 

bridges can be utilized by animals. Natural canopy bridges can be established by the 

canopy between trees of several large tree species. In the study area, some trees that 

can be used for canopy bridges are Rhodoleia championii (Sialagundi) and Schima 

wallichii (Palakpak). 

 

2) Vegetation Mapping: More extensive and detailed vegetation mapping should be 

carried, potentially using LIDAR remote sensing in order to better map and differentiate 

between natural and human manipulated habitats in the SOL project area. 

Distinguishing these forest types through satellite imagery or drone flight mapping has 

not been possible due to the visual similarity of mature agro-forest and undisturbed 

natural forest.  

 

3) Flora Monitoring: Regular monitoring of flora is required to continually understand the 

changes of local flora in the SOL area, as related to the ongoing activities of PT. SOL. A 

total of 8 species that are protected and/or endemic were encountered during this rapid 

survey. 

 

4) Protection of parent trees of the protected Dipterocarpaceae tree species Shorea 

platyclados: Parent trees could be used as a source of seeds and seedlings for the 

propagation of other species. Despite being a protected species, "Shorea platycaldos 

(Meranti)" is popularly exploited species at this location, and overexploitation has 

occurred, making it currently difficult to find. Several adult individuals were found in the 

area from NIL1 to WJP1. This location should be conserved, so these individual can be 

used as parent trees. 

 

5) Preserve Nepenthes spp: During this study, the endemic pitcher plant Nepenthes 

tobaica was found in "volcanic stone" and "kayu arang" habitat types. This species is 

not only endemic to Sumatra, but it is also protected by the IUCN red list and the 

Indonesian Government. Special effort should be made to preserve the various 

Nepenthes spp species occurring in the area. 

 

6) Preserve orchid habitats: Several protected orchid (Orchideaceae) species were 

encountered during the survey. Special efforts should be made to preserve the habitats 

where these orchids occur. 

 

7) Nursery development: Nurseries are needed primarily for the growth and development 

of woody plants, specific to those for this location, such as "meranti" and other tree 

species. The nursery products can then be used for reforestation programs. 
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Executive Summary 

 

A two-week ornithological survey was carried out from 18 September to 1 October 2014 in 

the PT. SOL Sarulla geothermal project in North Tapanuli, North Sumatra. Bird counts were 

carried out along five 1 km transects in the morning and late afternoon. Transects were 

chosen in three zones positioned at different distances / impact levels from the geothermal 

project.  

 

Almost 130 bird species were recorded in this submontane area, amongst which 27 species 

protected under Indonesian law, one and nine species on CITES Appendix I and II 

respectively, 15 globally near-threatened bird species, and 11 Restricted Range Species, of 

which 5 are endemic to Sumatra.   

 

Recommendations are given on habitat conservation, ban on bird trapping, and further 

surveys and monitoring.  
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INTRODUCTION 

 

The SOL Sarulla geo-thermal project is located in the Tapanuli region of North Sumatra 

Province. The construction of roads and two major project areas (Laydown and NIL1, see 

Figure 1) had started only a few weeks before our survey. 

 

The Batang Toru forest complex consists of two main forest blocks, called the Western and 

Eastern blocks, separated by the Sarulla rift valley, and is geographically located between 

980 53 ‘- 990 26’ East longitude and 020 03 ‘- 010 27’ North latitude. The remaining natural 

forest in the Batang Toru area is estimated to consist of about 136.284 ha, administratively 

located in North, Central, and South Tapanuli. 

 

Based on a survey conducted by PanEco /YEL (Foundation for Sustainable Ecosystem) in 

the Batang Toru forest area, 265 species of birds have been recorded, while according to 

Conservation International (CI) 287 species of birds have been recorded in the Batang Toru 

forest complex. Of these 287, 61 species belong to the IUCN category 'Endangered' and 

'Threatened', and 7 species are among the list of 25 species that are endemic to Sumatra. 

Unfortunately, as bird species diversity is extremely high, Batang Toru forests are particularly 

vulnerable to the trafficking of bird species. 

 

AIMS 

 

1. To provide baseline data on the relative abundance and distribution of bird species of 

conservation value in particular, and threatened bird communities in general. 

2. Evaluation of the obtained data in the context of the Sarulla project and conservation 

objectives of the Batang Toru forest. 

3. Monitoring of possible effects of the project on target species. 

 

SURVEY METHODS 

 

Transects 

 

In each of zones 1-3, Variable Circular Plots (VCP) were laid out along four 1 km transects 

(Figure 1). Along each transect six VCP stations were placed at roughly 200 m intervals to 

minimise overlap in observations amongst stations; all birds heard and/or seen were 

recorded for a 20 min period at each station. Each transect was surveyed for approximately 

three hours during the morning, from ~30 minutes before sunrise (ca 5.45 – 7.30 hrs) and 

again in the late afternoon, ending at sunset (ca 14.30 – 18.15 hrs).  

 

Road Counts 

 

The 50 individual sampling method as first used and described by Thiollay (1996) was used 

along the main access roads to the NIL1 and NIL2 areas. In this method birds are tallied in 

samples of each 50 individuals, whilst walking slowly along a track. The forest edge along 

these roads offered good opportunities to make an inventory of forest edge and canopy 

species, that would remain largely uncovered along the forest transects. 
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Periods between morning and afternoon surveys, as well as on travel days when no VCP 

counts took place, have been used to survey birds in surrounding areas in a more or less 

random manner, along rivers, logging roads, and former skid trails and clearings.  

 

Raptor watches 

 

Vantage points looking out over the forest were used during this time for monitoring birds of 

prey.   

 

Nocturnal walks 

 

The herpetological team proved to be very effective in spotting and documenting roosting 

birds during their surveys of river systems. 

 

Camera trapping 

 

The mammal survey team used camera traps to register the presence of terrestrial animals 

in the area (MM, 2014). Predominantly mammals have been documented, but a number of 

birds have been identified as well. 

 

Sound recordings 

 

During all ornithological surveys bird vocalisations have been recorded. A Marantz MPD66 

solid state recorder with Sennheiser ME67 unidirectional microphone were used to record 

bird calls and songs. These recordings are made especially for taxa needing confirmation 

(e.g. unknown calls, rare and/or confusing species) and therefore useful for documentation, 

identification, and in some occasions for play-back to lure out skulking species. In due 

course, these recordings might be used for taxonomic, behavioral or other studies. Tape 

recordings will be deposited with the xeno-canto website for Asian bird voices (www.xeno-

canto.org/asia/). 

 

SURVEY AREA 

 

The survey area is located at ca 800-100 m asl, which is in the transition zone between a 

typical lowland and montane avifauna. Three main zones of (Critical) natural habitat are 

comprised in the geographical scope of the surveys: 

 

Zone 1: habitat within the project’s footprint (NIL1 – WJP) 

Zone 2: habitat within 500 m of the project’s footprint 

Zone 3: habitat over 500 m from the project’s footprint 
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Figure 1. Map of the SOL Sarulla area, with the five bird transects (designated by a ‘T’). 

 

Five types of habitat were found in the Sarulla area: 

 

Secondary dipterocarp forest 

Natural shrub (padang) 

Scrub (heath) forest (kerangas) 

Non-natural scrub (belukar) 

Mixed agro-forest. 

 

The five 1 km transects were chosen in such way that these habitat types were all covered, 

and half of the points were within half over a 500 m distance from the project’s footprint. 

 

HABITAT DESCRIPTION 

 

To describe the habitat types, a number of habitat variables were scored at each VCP within 

a 25 m radius of the plot center:  

 

These include, 1) vegetation cover (%) of ground (0 m), understorey (up to 1.5 m height), 

lower canopy (1.5 – 5 m), mid (5-15 m), and  canopy (above 15 m); 2) abundance of bole 

climbers, lianas, small palms, large terrestrial ferns, grasses, gingers (Zingiberaceae), rattan 

and bamboo following a scale of none, 1 or 2, more than 2; and 3) maximum tree height.   
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Grasses, terrestrial ferns, bamboo and gingers can be used as indicators of disturbance, 

whereas small palms, lianas and an evenly distributed vegetation cover over all four layers 

can be an indicator of intact forest. 

 

DATA ANALYSIS 

 

Species richness – the number of species (S) in a sample – is the most elementary index of 

diversity. A large number of more sophisticated indices are available, which are of variable 

use and possess different strengths and limitations for measuring and comparing species 

diversity among communities (Magurran 1988; Calow 1998). In this report, we use one of the 

most common, the Shannon Index: 

 

H’ = -Σpi.lnpi 

 

where pi is the proportion of the total sample represented by species i. The Shannon 

Evenness (J’) is a statistic derived from the Shannon index:  

 

J’ = H / Hmax 

 

where H is the Shannon index across the entire sample and Hmax is the maximum value 

observed among individual samples. High Lower evenness (or Equitability) values may 

indicate disturbances in an ecosystem. 

 

Another widely used index, the Jaccard (1901) similarity coefficient (S), describes differences 

in species composition amongst different samples (i.e., between the different transects). It is 

calculated as follows: 

 

S = c / a+b+c 

 

where ‘a’ and ‘b’ are numbers of species unique to samples 1 and 2 respectively, and ‘c’ 

species common to both.  

 

RESULTS 

 

Bird counts 

 

Figure 2 gives the saturation curve for 10 x 50 individual samples, in which no leveling off 

can be seen, and 10 full observation days in which leveling off is already taking place 

towards 120 spp. 
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A                          B 

             
 

Figure 2. Saturation curves based on A) 10x 50 individual samples; B) ten observation days. 

 

Each of the five transects have been walked twice, a full 20’ per station walk, and 10’ walk 

with audio recordings, and additional afternoon walks. Figure 3 gives the proportions of the 

lowland and montane species in percentages, based on species (A) and individuals (B). 

Interestingly, the difference in proportions seen when species are used in the calculation, 

with a much lower number of lowland species on all transects, disappears most strongly in 

both mixed forest transects 4 and 5, reflecting their higher position above 1000 m asl. 

 

A                       B 

          
 

Figure 3. Lowland (blue) and montane (red) birds for each transect in percentages; A: 

species, B: individuals. 

	  

Species Diversity 

	  

Transect 4 in the mixed forest produced the lowest values (BSD, Species Richness and 

Evenness), whereas the other transect 5 produced the highest values (Table 1). Both 

transects were however most similar with a high score of 0.79 (Table 2).  
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Table 1.Bird Species Diversity and its components for the five Sarulla transects. 

 

 
 

Table 2. Jaccard Similarity indices for the five Sarulla transects 

 

Birds and Habitat 

 

Table 3 gives the habitat characteristics of the five transects surveyed. Striking is the rich 

structure of transects 4 and 5, scoring high in canopy cover and height, and number of 

vegetation layers. The relatively high number of terrestrial ferns, Zingibers and 

Macaranga/Mallotus; however, indicate some disturbance as compared to the other plots. 

	  

	  

	  
	  

Table	  3.	  Habitat	  characteristics	  of	  the	  five	  transects	  (means	  and	  standard	  deviation).	  

	  

Transect #1 Transect #2 Transect #3 Transect #4 Transect #5

Diversity Index Agroforest Kerangas Fumarols Mixed Forest Mixed Forest

Bird Species Diversity 3.31 3.36 3.12 2.91 3.43

Species Richness 42 42 39 33 48

Evenness 0.88 0.9 0.85 0.83 0.89

Transect # 1 2 3 4 5

1 X 0.55 0.37 0.38 0.33

2 - X 0.54 0.37 0.3

3 - - X 0.37 0.28

4 - - - X 0.79

5 - - - - X

Laydown-

Sibaubau
NIL1-krangas NIL1-fumarols NIL2-south NIL2-west

Habitat Characteristic Transect1 Transect2 Transect3 Transect4 Transect5

Altitude (m asl) - 888-956 874-942 1008-1075 1029-1095

Ground cover (%) 20.8±9.2 22.5±8.8 39.2±20.6 24.0±8.9 54.0±30.5

0-1.5m (%) 58.3±16.0 50.0±17.9 59.2±15.0 68.0±13.0 39.0±23.0

1.5-5m (%) 49.2±18.0 68,3±7.5 41.7±25.6 60.0±18.7 50.0±29.1

5-15m (%) 55.0±5.5 32.5±21.8 10.0±24.5 52.0±16.4 53.0±31.5

Canopy cover (%) 36.7±21.6 11.67±28.6 0 43.0±26.4 53.0±31.5

Vegetation layers 3.8±0.7 3.2±1.2 2.8±0.7 4.0±0.7 4.2±1.3

Tallest tree - 17.2±6.9 11.7±10.4 28.0±4.5 30±3.5

Terrestrial ferns 2.0±1.3 0.5±1.2 0.3±0.8 2.8±0.4 1.8±0.4

Bole climbers 1.7±0.8 0.17±0.4 0 1.2±0.8 1.2±0.8

Lianas 2.0±0.9 0.4±0.9 0 0.8±0.8 0.6±0.9

Macaranga 0 0 0 0.2±0.4 0.4±0.5

Grasses 0 0 0.3±0.5 0.4±0.9 0.2±0.4

Bamboo 0.5±0.8 0 0 0 0.2±0.4

Rattan 1.2±1.5 0.3±0.8 0 0.8±1.1 0.6±0.5

Small palms 0 0 0.3±0.8 0 0.4±0.9

Zingibers 0.7±0.8 0 0 0.8±1.3 1.2±0.8
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Figure 4. Proportion of different disturbance-tolerant bird groups at different distance from 

the project area.  A % species. B % individuals <500m, right >500m (I: primary and old 

secondary forest interior; II: forest gaps, edges, and upper canopy; III: open woodland and 

cultivated areas). 

 

The 28 point counts have been split up in two groups of each 14, one of plots located less 

than 500m, one group of plots located at more than 500m from the SOL project area (see 

map). Figure 4 shows the proportions of three groups of disturbance-tolerant species at 

different distances from the project area. It is shown that in terms of species number the least 

tolerant species make up half or more of the total number (Figure 4a), but in terms of number 

of individuals the more disturbance-tolerant species are more numerous. 

 

Target species and Species Groups of Special Interest 

 

None of the following target species, selected because of their globally endangered status 

and vulnerability to disturbance, and because their presence in the general area (i.e., Batang 

Toru forest block) had already been established, were observed in the area during the 

survey: 

 

Wallace’s Hawk-eagle Spizaetus nanus 

Blue-banded Kingfisher Alcedo euryzona 

Sunda Blue Flycatcher Cyornis caerulatus 

Graceful Pitta Pitta venusta 

Sumatra Laughingthrush Garrulax bicolor 

 

Besides these target species, the following species groups have been given special 

attention, because their general vulnerability to disturbance: 

 

Galliforms (pheasants, partridges and quail) 

 

Only one pheasant appeared to be common in the area, Bronze-tailed Peacock-pheasant 

Polyplecton chalcurum, which could be heard throughout the survey period and area.  

 

Birds of prey  

 

Four species of bird of prey were encountered, all large eagles. 
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Undergrowth babblers and flycatchers 

 

Hamer et al. (2014) showed that differences in body size, trophic position and foraging height 

of Bornean babblers largely explain their response to logging. Three species found by them 

as tolerant of logging were also found relatively common throughout our area, i.e., Black-

capped Pellorneum capistratum, Short-tailed Babbler Malacocincla malaccense and Bold-

striped Babbler Macronous bornensis (on Sumatra represented by the closely related Pin-

striped Babbler M. gularis). Flycatchers in general are intolerant of logging (e.g., Lambert 

1992); flycatchers were indeed rare in our area, with only Fulvous-chested Flycatcher 

Rhinomyias olivacea found in some numbers. 

  

Kerangas bird community 

 

A substantive part of the area is covered by kerangas heath forest.  Holmes & Wall (1989) 

report that information on this forest type in Sumatra is sparse, in particular with reference to 

‘poor soil’ specialists as Hook-billed Bulbul Setornis criniger and White-throated Babbler 

Malacopteron albogulare. Neither species was found during the present survey, but they may 

have been overlooked. Purple-throated Sunbird Nectarina sperata, an extreme lowland 

specialist (Wells 1985), appeared to be common in this forest, considerably above its normal 

range of 0-200m. 

 

Migratory species 

 

Nine migratory bird species were found in the area, of which in particular the Grey Wagtail 

was abundant in the fumarol area, as well as Arctic Warblers which were found throughout. A 

large flock of swiftlets was seen high above the area, flying in south-westerly direction and 

may have been partly Himalayan Swiftlet Aerodramus brevirostris, a species though to be a 

winter visitor to Malaysia and Sumatra (van Marle & Voous 1988).  

 

Endemic Species and Restricted Range Species 

 

Eleven Restricted Range Species, amongst which five species endemic to Sumatra were 

found (Table 4). Without exception they are montane species. 

 

 
 

Common Name Latin Name Endemic Range-Restricted

Sumatran trogon Apalharpactes mackloti X X

Blue-masked leafbird Chloropsis venusta X X

Sunda Robin Cinclidium diana - X

Sumatran treepie Dendrocitta occipitalis X X

Sumatran laughingthrush Garrulax bicolor X X

Olive bulbul Iole virescens - X

Bronze-tailed peacock-pheasant Polyplectron chalcurum X X

Fire-tufted barbet Psilopogon pyrrolophus - X

Orange-spotted bulbul Pycnonotus bimaculatus - X

Sumatran green pigeon Treron oxyura - X

Black-capped white-eye Zosterops atricapilla - X



12	  

	  

Table	   4.	   Sumatran	   endemic	   species	   and	   range-‐restricted	   species	   contacted	   in	   the	   PT.	   SOL	  

project	  area. 

 

Combining the list of five Sumatran endemic species contacted in the PT. SOL project areas 

with those already known from SOCP’s long-term monitoring station makes a total of 10 of 

Sumatra’s 25 endemic species. Thus, the Batang Toru Forest Complex houses roughly 40% 

of Sumatra’s endemic species (Table 5).  

 

 
 

Table	  5.	  Sumatran	  endemic	  species	  in	  both	  SOCP’s	  long-‐term	  monitoring	  station	  and	  the	  PT.	  

SOL	  project	  area. 

 

Protected Species and CITES 

 

A total of 27 species protected under Indonesian law have been found in the area. Amongst 

these were four birds of prey, three hornbills, four kingfishers, and eleven sunbirds and allies. 

 

Globally threatened species 

 

The following 15 globally near-threatened species have been found in the SOL Sarulla area: 

 

Ferruginous Partridge Caloperdix oculea 

Common Name Latin Name IUCN Status SOCP SOL

Sumatran trogon Apalharpactes mackloti LC 1 1

Roll's Hill Partridge Arborophila rolli LC - -

Red-billed Hill Partridge Arborophila rubrirostris LC - -

Sumatran Hill Partridge Arborophila sumatrana LC - -

Short-tailed Frogmouth Batrachostomus poliolophus NT - -

Sumatran Ground Cuckoo Carpococcyx viridis CR - -

Blue-masked Leafbird Chloropsis venusta NT - 1

Sumatran Cochoa Cochoa beccarii VU - -

Rück's Blue Flycatcher Cyornis ruecki CR - -

Sumatran Treepie Dendrocitta occipitalis LC - 1

Sumatran Drongo Dicrurus sumatranus NT 1 -

Sumatran Laughingthrush Garrulax bicolor VU - 1

Hoogerwerf's pheasant Lophura hoogerwerfi NT 1 -

Salvadori's pheasant Lophura inornata NT - -

Shiny Whistling Thrush Myophonus melanurus LC - -

Rusty-breasted Wren-Babbler Napothera rufipectus LC - -

Mentawai Scops Owl Otus mentawi NT - -

Simeuluë Scops Owl Otus umbra NT - -

Sumatran Babbler Pellorneum buettikoferi NT - -

Schneider's Pitta Pitta schneideri VU - -

Graceful Pitta Pitta venusta VU 1 -

Bronze-tailed Peacock-Pheasant Polyplectron chalcurum LC 1 1

Cream-striped Bulbul Pycnonotus leucogrammicus LC 1 -

Spot-necked Bulbul Pycnonotus tympanistrigus NT 1 -

Enggano White-eye Zosterops salvadorii LC - -
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Sumatran Green-pigeon Treron oxyura 

Reddish Scops-owl Otus rufescens 

Rufous-collared Kingfisher Actenoides concretus 

Helmeted Hornbill Rhinoplax vigil 

Black-and-yellow Broadbill Eurylaimus ochromalus 

?Black-and-white Bulbul Pycnonotus melanoleucos 

?Grey-bellied Bulbul Pycnonotus cyaniventris 

Blue-masked Leafbird Chloropsis venusta 

Green Iora Aegithina viridissima 

Rufous-tailed Shama Copsychus [Trichixos] pyrropygus 

Short-tailed Babbler Malacocincla malaccensis 

Large Wren-babbler Napothera macrodactyla 

Fluffy-backed Tit-babbler Macronous ptilosus 

?Red-throated Sunbird Anthreptes rhodolaema 

 

Twelve of these are specialists of the Sundaic lowland forest, much threatened by 

conversion to other habitat in the region. 

 

It should be added that the Helmeted Hornbill may have suffered extreme losses due to 

excessive hunting pressure recently and may actually deserve the status of vulnerable. 

 

A local dealer had four Sumatran Laughingthrushes Garrulax bicolor in his cages, said to 

have been caught in the Batang Toru area. 

 

Birds of riverine systems 

 

Two specialists of forest streams, Lesser Forktail Enicurus velatus and Rufous-backed 

Kingfisher Ceyx erithaca were found during nocturnal survey along the Sibaubau River. A 

species not found but which may have been overlooked due to its inconspicuousness and 

shy character is the Blue-banded Kingfisher Alcedo euryzona. 

 

Ethno-ornithology (Bird Names) 

 

Appendix 2 lists the names for a number of bird species as communicated by two of our field 

assistants. On bird markets typically trade names were shared, but more local Batak Toba 

names were given when we asked for them more specifically. 

 

Bird trapping 

 

A survey in 2013 of 14 bird markets and dealers at the peripheries of the Batang Toru forest 

block yielded 98 species, with White-rumped Shama, Magpie Robin, Ochraceous Bulbul, and 

Greater Green Leafbird amongst the most highly-prized species used for songbird contests; 

first-mentioned species do not originate [anymore] from nearby forests but from the off-shore 

small islands as Mentawai and Nias (Putra & Hikmatullah 2013). 

 

DISCUSSION 
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Species Richness 

 

The total number of birds seen along the transects 97 spp (112 including immediate 

surroundings) compares favorably with numbers found in agroforests elsewhere in Sumatra, 

where for instance Thiollay (1996) found numbers of 92-105 spp. Quite surprisingly species 

diversity values of the forest transect 4 were lowest, despite its habitat richer than transects 

1-2. This can only partly be explained by the lower number of plots, five in total as compared 

to transects 1-3, but not transect 5 which had the same number of plots, but the highest 

diversity values found of all transects. Four out of the five plots along transect 4 were located 

less than 500m from the project area, but as we saw in Figure 4, no differences in the 

proportions of species of various levels of disturbance-tolerance have been found between 

the plots <500m and >500m from the project area.  

 

Missed target species 

 

None of the main five target species was observed in the project area: 

 

1) Wallace’s Hawk-eagle. Most likely the survey area is at the upper limit of its range 

and is here replaced by the Blyth’s Haw-eagle. 

 

2) Blue-banded Kingfisher. The area is at the right altitudinal range, but this 

inconspicuous kingfisher may have been overlooked, or genuinely absent because of 

the acidity of the water 

 

3) Sunda Blue Flycatcher. Hua et al. (2011) report a range of up to 500 m a.s.l., and the 

Sarulla area is apparently too high for this rare flycatcher 

 

4) Graceful Pitta may have been overlooked, but could also be genuinely absent 

because of disturbance, and may have to be sought for at more remte places.   

 

5) Sumatra Laughingthrush. Still seen with the bird dealers of Tarutung and Sibolga who 

claimed to have obtained their birds from the uphill area.  

 

Bird trapping 

 

The trapping of birds is rampant in Sumatra. All birds captured in mistnets, decoy cages etc 

are potentially merchandise, but currently leafbirds and laughingthrushes are much sought 

after, whilst the White-rumped Shama Copsychus malabaricus, Hill mynah Gracula religiosa 

and especially Straw-headed Bulbul Pycnonotus zeylanicus have already disappeared from 

most of their range on mainland Sumatra. The roads to the project area have facilitated the 

access to the nearby Batang Toru forest area where bird trappers are active and supply the 

trade in Tarutung, Sibolga and Padangsidempuan (Putra & Hikmatullah 2013). The PT 

Sarulla project area forms on of the primary access routes to the Batang Toru forest and 

closing this access off to bird trappers and loggers will be an important step towards an 

effective protection of the area. 

 

RECOMMENDATIONS 
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Nest trees  

	  

The larger birds of prey are dependent on the presence of large trees for building their nests. 

Also all hornbills breed in holes in sufficiently large trees. The preservation of such trees is of 

utmost importance for the long-term survival of these [protected and endangered] bird 

groups. 

 

Integrity of natural water systems 

	  

Logging and the construction of roads are detrimental to the integrity of forest streams and 

rivers, if no carried out with care. Vegetation on the banks of streams, and the prevention of 

stagnant water is important for the survival of a number of specialized bird species, such as 

forktails, and the smaller kingfishers. 

 

Bird capturing 

	  

The area still sustains a number of species that are under great pressure of the local bird 

trade (e.g., leafbirds, laughingthrush) and the banning of bird trapping of any bird species 

and strict enforcement of this ban in the area is crucial for the survival of these, and possible 

return of locally extirpated populations. The entrances to the Batang Toru forest in the west 

will have to be closely guarded against trespassers. 

 

Forested valleys 

	  

The steep river valleys usually contain lush vegetation that supports an important part of the 

local avifauna, in particular undergrowth specialists, such as several Stachyris and 

Napothera babblers. Wherever possible, further damaging and clearing of the densely 

vegetated river valleys should be stopped. 

 

Kerangas forest 

	  

The specialized fauna of kerangas heath forest needs to be studied in further detail. 

 

Surveys and monitoring  

	  

Further surveys are needed to identify important habitat for bird conservation.  

Monitoring is needed of important species such as the Helmeted Hornbill and other birds that 

are in high demand in the bird trade.  
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Appendix 1.  

 

Annotated List of birds found in the SOL Sarulla project area, September-October 2014. 
 

Documentation: a, audio-recordings; p, photographs; s, sighting only; h, heard only. 

Conservation status: VUL, vulnerable; NT, near-threatened 
 

Habitat: I, primary and old secondary forest; II, forest gaps and forest edge; III, open 

woodlands and cultivated areas. 
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i ii iii iv v vi vii viii ix x doc hab mig gb con prot

Polyplectron chalcurum [1] 8 3 3 2 3 2 mm 1 a I e,rrs

Caloperdix oculea [2] 1 1 a I NT

Ictinaetus malayensis 1 rs p II p, app II

Spilornis cheela [2] [1] a II p, app II

Spizaetus alboniger 1 p I p, app II

Spizaetus cirrhatus [1] 1 p III p, app II

Treron oxyura 2 3 4 4 1 4 [3] p I rrs NT

Macropygia ruficeps 4 9 [1] 2 1 4 a I

Streptopelia chinensis [1] 4 s III

Geopelia striata 20 III

Chalcophaps indica 1 [1] 2 1 [1] mm as I

Loriculus galgulus 3 II p, app II

Cacomantis merulinus 1 h III

Cacomantis sonnerati 2 1 1 as II

Surniculus lugubris 1 s II

Cuculus fugax 1 a I

Phaenicophaeus diardi 1 4 1 p II

Phaenicophaeus curvirostris 2 p II

Phaenicophaeus tristis mk p

Centropus sinensis [1] s III

Otus rufescens a I NT p, app II

Strix leptogrammica a I p, app II

Aerodramus fuciphagus 4 3 8 as III

Aerodramus maximus ? 1 s III

Rhaphidura leucopygialis [1] s I

Hemiprocne longipennis 2 4 3 1 as II

Harpactes erythrocephalus [2] p I p

Apalharpactes mackloti 4 p I e,rrs p

Rhyticeros undulatus 1 [3] 1 s I p, app II

Buceros rhinoceros [2] 2 p I p, app II

Rhinoplax vigil [1] [1] a I NT p, app I

Halcyon smyrnensis 1 h III p

Actenoides concretus 2 1 1 a I NT p

Lacedo pulchella 4 2 3 1 [1] 1 2 ap I p

Ceyx erithaca 1 1 mk ap I p

Calorhamphus fuliginosus 3 as II

Megalaima australis [1] 2 a II

Megalaima oorti 12 31 10 7 5 18 7 ap I

Psilopogon pyrrolophus 2 I rrs
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i ii iii iv v vi vii viii ix x doc hab mig gb con prot

Sasia abnormis 1 s II

Celeus brachyurus 2 1 sp II

Picus puniceus 2 1 a I

Blythipicus rubiginosus [1] 1 a I

Eurylaimus ochromalus [2] [3] 1 3 p II NT

Serilophus lunatus [1] s I

Motacilla cinerea 4 2 1 6 ap III m

Dendronanthus indicus 1 [1] a II m

Hirundo rustica [5] s III m

Hirundo tahitica 1 s III

Hemipus hirundinaceus [1] 1 s II

Pericrocotus flammeus 4 4 3 as I

Pycnonotus atriceps 2 1 2 2 [3] 8 as II

Pycnonotus plumosus 1 ? ? III

Pycnonotus simplex 4 3 1 12 1 s I

Pycnonotus brunneus 2 5 1 s I

Pycnonotus melanoleucos 1 ? I NT

Pycnonotus goiavier 9 21 4 9 21 1 5 as III

Pycnonotus aurigaster [4] 1 s III

Pycnonotus cyaniventris ? ? I NT

Pycnonotus melanicterus 7 8 5 4 3 1 as II

Pycnnotus bimaculatus [2] 6 ps II rrs

Criniger ochraceus 2 1 2 1 s I

Criniger bres 3 [1] 3 s I

Hypsipetes flavala 9 25 10 6 7 11 10 2 as I

Iole virescens 2 I rrs

Irena puella 1 I

Aegithina tiphia 2 8 2 1 3 1 as II

Aegithina viridissima 6 5 5 4 2 as I NT

Chloropsis cochinchinensis [1] 8 6 5 3 1 3 1 as II

Chloropsis sonnerati 1 1 2 s I

Chloropsis venusta 1 1 s I e,rrs NT

Chloropsis cyanopogon 1

Lanius tigrinus 3 4 2 1 1 as II m

Lanius schach 1 III

Enicurus velatus [1] mk p I

Copsychus saularis 1 1 a III

Copsychus malabaricus 2 I

Copsychus pyrropygus 1 a I NT

Cinclidium diana 2 2 a I rrs

Zoothera sibirica p II m

Turdus obscurus p II m

Myophonus caeruleus [1] h I

Pellorneum buettikoferi 6 11 1 1 1 2 1 a II

Pellorneum capistratum 1 1 2 2 a I



20	  

	  

	  

i ii iii iv v vi vii viii ix x doc hab mig gb con prot

Stachyris erythroptera 1 3 a I

Stachyris nigriceps [1] 1 1 a I

Stachyris strialata 2 1 2 a I

Macronous ptilosus [5] a II NT

Macronous gularis 8 14 3 4 2 1 3 as III

Trichastoma malaccense 1 3 2 1 [1] 1 1 a I NT

Trichastoma sepiarium 1 1 a II

Napothera macrodactyla 1 a I NT

Garrulax bicolor 4 I e,rrs VUL

Garrulax mitratus 4 9 as I

Phylloscopus borealis 1 1 2 2 1 as II m

Seicercus montis 1 as I

Abroscopus superciliaris [1] 5 1 2 a II

Orthotomus sutorius 1 h III

Orthotomus atrogularis 6 4 1 2 3 3 1 as II

Orthotomus ruficeps 2 1 1 1 a III

Orthotomus sericeus [1] a II

Prinia familiaris 1 h III

Prinia atrogularis 3 6 4 7 1 mk 4 as III

Prinia flaviventris h III

Cisticola juncidis 1 h III

Rhinomyias olivacea 3 1 1 2 ap I

Cyornis unicolor 1 ap I

Muscicapa latirostris 1 s II m

Ficedula mugimaki [1] a II m

Eumyias indigo 3 s I

Culicicapa ceylonensis 1 as I

Hypothymis azurea 1 2 1 2 2 as I

Terpsiphone paradisi 2 1 as I

Gerygone sulphurea 2 1 a II

Passer montanus 3 [30] 1 s III

Ploceus philippinus rs p III

Lonchura striata 28 s III

Lonchura maja s III

Lonchura punctulata s III

Dicaeum trigonostigma 18 29 8 10 8 6 9 1 as II

Dicaeum concolor 1 2 1 1 2 as I

Dicaeum chrysorrheum 1 [1] s I

Dicaeum ignipectus ? ? I

Prionochilus percussus 1 4 1 1 1 as I

Prionochilus maculatus 1 1 a I

Nectarinia sperata [1] 2 4 3 5 2 1 ap II p

Nectarinia jugularis 1 8 mk as III p

Aethopygia temminckii 3 9 3 2 4 2 1 a I p

Aethopyga siparaja [1] as III p
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Appendix 2.  
 

Bird names in local languages (N: Nias; M: Mandailing); T: Tapanuli/Toba; local informants: 
Mr Surip Tampubolon (53 yrs, Onan Hasang, OH) and Mr Anis Lumbantobing (AL, c 45 yrs, 

Tarutung/Toba).   

 

 
 

aduhur (T/ST)   Streptopelia chinensis 

aduhur balam (T/ST)  Geopelia striata 

ambarobah (M)  Pycnonotus goiavier 
ambarobah gasgas (M)1 forest bulbuls  

ambarobah unik (T/AL) Pycnonotus bimaculatus 

andalodo (T/AL)  Chloropsis spp 
apburhom (T/ST)  Ducula badia 

atarias (M)   Loriculus galgulus 

bango (M)   storks 
balom (M)   Macropygia spp 

barutbarut (T/AL)  Criniger bres/ochraceus 

béo (M)   Gracula religiosa 

bica’bica’ (T/ST)  Motacilla cinerea, Actitis 
blibis (M)   Dendrocygna spp 

burung hantu (M)  owls   

burung tasik (M)  Egretta spp 
cangcang (M)   Pycnonotus atriceps 

cogod-cogod (M)  Megalaima spp 

cucup palang (M)  Arachnothera spp 

èrlung (T/AL)   Dendrocitta 
halihi (M)   raptor 

haruwok (T/ST)  Macropygia ruficeps 

hèlung (T/ST)   Phaenicophaeus spp 
hiung (ST)   Gracula religiosa 

ikalikal (M)   Motacilla 

katitiran (M)   Geopelia striata 
katullik (M)   Orthotomus spp 

lèli (T/ST)   hawks, eagles 

lèlilèli (T/ST)   Cacomantis sonnerati 

léyangléyang (T/ST)  swiftlets 
loté (T/ST)   quail 

loté tomba’ (T/ST)  Caloperdix oculea 

magéau (N)   Gracula religiosa 
manuk karangan (M)  Lophura spp 

mècèt (M)   sunbirds 

manu’ tomba’ (T/ST)  Gallus gallus  
mècèt (T/AL)   Chloropsis venusta 

onggang (M)   Buceros rhinoceros 

onggang (T/ST)  male hornbill (with red on head) 

paspas kuring (M)  Dicrurus paradiseus 
pélipis (T/ST)   Gallinula chloropus 

picala (M)   Copsychus saularis 

picala tombak (M)
2  Copsychus malabaricus   

pidangloa’ (T/ST)  ?Microhierax 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1
 gasgas = waste land 

2
 tombak = forest 
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pidong horbo (T/ T/ST, AL) Acridotheres spp 

punè (M)   Treron spp 

punei (T/ST)   Treron spp 
randé (T/ST)   Dendrocygna 

ratarata (M)3   Chloropsis spp 

ruwak-ruwak (M)  Amaurornis phoenicurus 
sandang larigit (M)  Pycnonotus melanicterus 

sandang garigit (T/AL) Pycnonotus melanicterus 

sialal (M)   Lonchura punctulata 

siburuk (M)   Centropus spp 
sibahué (T/AL)  Garrulax mitratus  

sibarung (T/ST)  herons 

siburuk (T/ST)   Centropus spp 
sigarkuwok (T/ST)  Amaurornis phoenicurus  

siharhar (ST, AL)  Polyplectron chalcurum 

sikakak (M)   Corvus enca 
silopak (T/AL)   Garrulax bicolor 

silopak (M)   Lonchura maja 

silopa’ harangan (T/ST) Eurylaimus spp 

simargolang (M)
4  Eurylaimus  spp. 

simèmè (M)   Prinia flaviventris 

sipigo (T/AL)   Oriolus chinensis 

sipitapita tomba’ (T/ST) Chalcophaps indica 
sipau’ (T/ST)   owls 

sirumaruma (M)  Lonchura striata 

sorowai (T/ST)  kingfishers 

sugusugut (T/ST)  cf Cuculus lepidus 
tampua (M)   Ploceus spp 

tatahua (N)   Copsychus malabaricus 

tatakoling (T/ST)  woodpecker 
tatakorok (T/ST)  Megalaima spp 

tuktuk koling (M)  woodpeckers 

tumpur (M)   Streptopelia chinensis 
unggas layang-layang (M) swiftlet 

urkisa (T/ST)   female hornbill (white on head) 

uwo (M)   Argusianus argus 	   	   	  

	  

	  

	  

	  

	   	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3
 ratarata = green 

4
 margolang = with a collar 
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Appendix 3.  

 

Annotated checklist of the birds of SOL Sarulla, seen during a survey in September-October 
2014. 

 

Photos: Chairunas Adha Putra (CAP), Mistar Kamsi (MK), Resit Sozer (RS) 
 

 

Crested Serpent-eagle Spilornis cheela 

Heard above NIL1 and NIL2, most days. Material. – Photos (MK) 

 
Black Eagle Ictinaetus malayensis 

A single bird was photographed by R Sözer. Material. – Photos (RS) 

 
Changeable Hawk-eagle Spizaetus cirrhatus 

 A dark morph bird was seen most of the days flying above NIL2 and above Onan Hasang 

village during middays;  a pale morph juvenile was seen in trees along the road on 28 
September. Material. – Photos (CAP; Plate 1).  

 

Blyth’s Hawk-eagle Spizaetus alboniger 

A single full-grown adult was photographed at NIL1. Material. – Photos (CAP; Plate 1) 
 

 

 
Plate 1. Blyth’s Hawk-eagle (left) and Changeable Hawk-eagle ©CA Putra) 

 
 

Ferruginous Partridge Caloperdix oculea 

Heard regularly in the forest above NIL1 and the access road to NIL2 

Material. – Audio-recordings.  
 

Sumatran Peacock-Pheasant Polyplectron chalcurum 

Commonly heard throughout, also in kerangas forest. Material. – Audio-recordings 
 

Sumatran Green-Pigeon Treron oxyura 

Heard throughout and gathering in large roosting flocks during the late afternoon. Material. – 

Audio-recordings, photos. 
 

Little Cuckoo-dove Macropygia ruficeps 

Often seen flying swiftly between trees, regularly heard. Material. – Audio-recordings, photos 
(CAP). 

 

Spotted Dove Streptopelia chinensis 
Seen only in ones and twos in the open area above NIL1. 

 



25	  

	  

Emerald Dove Chalcophaps indica 

Often seen flying swiftly through the forest or crossing roads, occasionally heard. Material. – 

Audio-recordings 
 

Hodgson’s Hawk-cuckoo Cuculus fugax 

Heard only once, in the forest near NIL2  on 29 September. Material. – Audio-recording. 
 

Banded Bay Cuckoo Cacomantis sonneratii 

Occasionally heard at different places. Material. – Audiorecording. 

 
Plaintive Cuckoo Cacomantis merulinus 

Heard several times in Onan Hasang village. 

 
Drongo Cuckoo Surniculus lugubris 

Single bird seen along the access road to NIL2.  

 
Black-bellied Malkoha Phaenicophaeus diardi 

Several times seen in the open kerangas forest above NIL1. 

Material. – Photos (CAP; Plate 2) 

 
Green-billed Malkoha Phaenicophaeus tristis 

A single bird was photographed by M. Kamsi. Material. – Photo (MK; Plate 2) 

 
 

 
Plate 2. Black-bellied Malkoha (left) and Green-billed Malkoha (right) (©M Kamsi) 
 

 

Chestnut-breasted Malkoha Phaenicophaeus curvirostris 
 Two birds were seen in the forest edge along the NIL2 access road on 24 September.  

 

Greater Coucal Centropus sinensis 
As single bird was seenalong the access road to NIL2.  

 

Rufescent Scops-owl Otus rufescens 

On 24 September a single bird was recorded along transect XXXX. Material. – Audio-
recordings (CAP). 

 

Brown Wood-owl Strix leptogrammica 
A single bird was recorded at ca 22.00 hrs along transect XXXX. Material. – Audio-

recordings 

 
Edible-nest Swiftlet Collocalia [Aerodramus] fuciphaga 
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Common above the fumarol area above NIL1. In the late afternoon of 29 September a large 

flock of 100s of swiftlets was seen flying over very high in south-westerly direction; calls 

recorded were identical to those known of Edible-nest. Material. – Audio-recordings. 
 

Black-nest Swiftlet Collocalia [Aerodramus] maxima 

Amongst the swiftlets foraging over the fumarols, dark-rumped swiftlets, uttering twittering 
calls clearly different from Edible-nest and more reminiscent of swifts Apus nipalensis, were 

thought to be this species.  

 

Silver-rumped Swiftlet Rhaphidura leucopygialis 
Only once seen abover the kerangas forest above NIL1. 

 

Grey-rumped Tree-swift Hemiprocne longipennis 
On 14 September a roosting flock of 20+ birds were seen in a leafless tree above NIL1; 

rather scarce elsewhere in the area. Material. – Audio-recordings 

 
Blue-tailed Trogon Harpactes reinwardtii 

A group of four birds was seen by CAP along transect XX. Material. – Photos (CAP). 

NB Currently treated as Sumatran endemic, split from the Javan nominate race, and put in 

their own genus: Sumatran Trogon Apalharpactes mackloti. 
 

Red-headed Trogon Harpactes erythrocephalus 

A pair was observed and photographed on 24 Sep along transect 4. Material. – Photos 
(CAP) 

 

Rufous-backed Kingfisher Ceyxs erithaca 

Two birds were photographed along the Sibau-bau river on XX September; recorded along 
the river at transect 1. Material. – Audio-recordings, photos (MK; Plate 3). 

 

 

 
Plate 3. Rufous-backed Kingfisher (©M Kamsi) 

 

 
Banded Kingfisher Lacedo pulchella 

Heard commonly throughout the area. Material. – Audio-recordings, photos. 

 

White-breasted Kingfisher Halcyon smyrnensis 
Heard from the suroundings of Onan Hasang village. 
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Rufous-collared Kingfisher Actenoides [Halcyon] concretus  

Heard in the early mornings at NIL1. Material. – Audio-recordings 
 

Wreathed Hornbill Aceros [Rhyticeros] undulatus 

Three were seen in the forest edge above NIL1. Material. – Audio-recordings. 
 

Rhinoceros Hornbill Buceros rhinoceros 

A pair was seen and photographed above NIL1. Material. – Photos (CAP), audio-recordings. 

 
Helmeted Hornbill Buceros [Rhinoplax] vigil 

Heard on two consecutive days above NIL1. Material. – Audio-recordings 

 
[Fire-tufted Barbet Psilopogon pyrolophus] 

Several birds were offered for sale at Tarutung. 

 
Black-eared Barbet Megalaima oorti 

Abundant throughout the area.  Material. – Audio-recordings, photos (CAP; Plate 4). 

 

 

 
Plate 4. Black-eared Barbet (©CA Putra) 
 

 

Blue-eared Barbet Megalaima australis 

Only heard once along transect 2. 
Material. – Audio-recording. 

 

Brown Barbet Calorhamphus fuliginosus 
Small flock seen and recorded along transect 1. Material. – Audio-recordings 

 

Rufous Piculet Sasia abnormis 

Only once seen by CAP along transect 2. 
 

Rufous Woodpecker Celeus [Micropternus] brachyurus 

Heard near NIL2, and in Onan Gasang, where once a single bird had apparently lost its way 
and sat for a while on a roof in the village. Material. – Audio-recordings, photo. 

 

Maroon Woodpecker Blythipicus rubiginosus 
Heard a few times in the forest. Material. – Audio-recordings. 
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Crimson-winged Woodpecker Picus puniceus 

Its call was heard a few times. Material. – Audio-recordings 

 
Black-and-yellow Broadbill Eurylaimus ochromalus 

Only few times heard in the forest. Material. – Audio-recordings. 

 
Silver-breasted Broadbill Serilophus lunatus 

A single bird was seen by CAP in a mixed species flock along transect 5. Uncommon on 

Sumatra (van Marle & Voous 1988). 

 
Barn Swallow Hirundo rustica 

A few birds were seen flyignaround the buildings at in the Laydown area. 

 
Pacific Swallow Hirundo tahitica 

Seen only once. 

 
Black-winged Cuckoo-shrike Hemipus hirundinaceus 

Only very few times seen or heard. 

 

Scarlet Minivet Pericrocotus flammeus 
Small flocks were seen or heard near NIL2. Material. – Audio-recordings 

 

Green Iora Aegithina tiphia 
Heard in the forest edge and open area around NIL2. Material. – Audio-recordings 

 

Common Iora Aegithina viridissima 

Not uncommonly heard throughout, though not along transects 4 and 5. Material. – Audio-
recordings 

 

[Lesser Green Leafbird Chloropsis cyanopogon] 
Offered for sale at Tarutung. 

 

Greater Green Leafbird Chloropsis sonnerati 
Several birds sen in the forest. 

 

Blue-winged Leafbird Chloropsis cochinchinensis 

Commonly heard and seen in the forest plots. Material. – Audio-recordings 
 

Blue-masked Leafbird Chloropsis venusta 

Single male seen in flock of Scarlet Minivets. Single birds were kept for sale by both bird 
dealers whom we visited. 

 

Black-and-white Bulbul Pycnonotus melanoleucos 
Possibly heard in the forest edge at NL2 

 

Black-headed Bulbul Pycnonotus atriceps 

Common in the forest edge. Material. – Audio-recordings. 
 

Black-crested Bulbul Pycnonotus melanicterus 

Commonly heard and seen throughout the more open-structured forest. Material. – Audio-
recordings. 

NB Javan and Sumatran race currently treated as separate species Ruby-throated Bulbul P. 

dispar. 

 
Sooty-headed Bulbul Pycnonotus aurigaster 
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Few birds in the open areas above NL1. 

 

Orange-spotted Bulbul Pycnonotus bimaculatus 
Single pair was seen in the fumoral area. Material. – Photo.  

 

Yellow-vented Bulbul Pycnonotus goiavier 
Common in the more open areas, in particular abundant at NIL1. Material. – Audio-

recordings. 

 

Cream-vented Bulbul Pycnonotus simplex 
 Widespread in small numbers, but in particular common in the kerangas forest above the 

fumarols. Material. – Audio-recordings, photos. 

 
 

 
Plate 5. Cream-vented Bulbul (©CA Putra) 

 
Red-eyed Bulbul Pycnonotus brunneus 

Widespread in small numbers. 

 
Ochraceous Bulbul Criniger ochraceus 

Small numbers, nut relatively inconspicuous. Material. – Photos.  

 

Grey-cheeked Bulbul Criniger bres 
Only few birds seen.  

 

[Sunda Bulbul Iole [Hypsipetes] virescens 
Kept for sale at Tartung bird dealer.] 

 

Ashy Bulbul Hypsipetes flavala 
Abundant throughout and conspicuous noisy bird. Material. – Audio-recordings, photos. 

 

[Black-naped Oriole Oriolus chinensis 

Kept for sale by Tarutung bird dealer.] 
 

[Asian Fairy  Bluebird Irena puella 

Single bird offered for sale at Tarutung.] 
 

[Green Magpie Cissa chinensis 

Single bird offered for sale at Tarutung.] 
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[Sumatran Treepie Dendrocitta occipitalis 

Single bird offered for sale at Tarutung.] 

 
Black-capped Babbler Pellorneum capistratum 

Widespread, but small numbers. Material. – Audio-recordings. 

 
Buettikofer’s Babbler Pellorneum [Trichastoma] buettikoferi 

Widespread in small numbers. Material. – Audio-recordings 

 

Short-tailed Babbler Malacocincla [Trichastoma] malaccense 
Widespread in small numbers. Material. – Audio-recordings 

 

Horsfield’s Babbler Malacocincla [Trichastoma] sepiarium 
Only heard once or twice. Material. – Audio-recordings. 

 

Large Wren-babbler Napothera macrodactyla 
A single bird heard in valley along transect 1. Material. – Audio-recordings 

 

Grey-throated Babbler Stachyris nigriceps 

Heard once or twice along the two transects 4 and 5. Material. – Audio-recordings. 
 

Spot-necked Babbler Stachyris strialata  

Few times heard along two of the transects and from valley along the NIL2 access road. 
Material. – Audio-recordings. 

 

Chestnut-winged Babbler Stachyris erythroptera 

Heard a few times. Material. – Audio-recordings 
 

Striped Tit-babbler Macronous gularis 

Common in the forest edge. Material. – Audio-recordings 
 

Fluffy-backed Babbler Macronous ptilosus 

Heard only once along transect 5. Material. – Audio-recordings 
 

[White-crested Laughing-thrush Garrulax leucolophus 

Not seen in the forest, but offered for sale at Tarutung.  

NB The Sumatran race is now treated as full endemic species, Sumatran Laughingthrush 
Garrulax bicolor.] 

 

Chestnut-capped Laughing-thrush Garrulax mitratus 
A small flock was seen and heard along transect 5. Material. – Audio-recordings. 

 

Magpie Robin Copsychus saularis 
Heard only once in the fumarol area. Material. – Audio-recordings. 

 

[White-rumped Shama Copsychus malabaricus 

Two birds were offered for sale by the arung dealer.] 
 

Rufous-tailed Shama Trichixos [Copsychus] pyrrhopygus 

Briefly heard in the forest at transect 5. Material. – Audio-recordings. 
 

Lesser Forktail Enicurus velatus 

Found roosting along the Sibaubau river. Material. – Photos. 

 
Sunda Robin Cinclidium diana 
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Heard once or twice. Material. – Audio-recording. 

 

Blue Whistling-Thrush Myiophonus caeruleus 
Its whistle call was heard only once from the river valley near 1, and its picture in the book 

was recognized by one of our local guide. 

 
Siberian Thrush Zoothera sibirica 

Camera trapped by mammal team in July. Material. – Photo (YEL/MM) 

 

Eye-browed Thrush Turdus obscurus 
Camera trapped by mammal team in July. Material. – Photo (YEL/MM). 

 

Golden-bellied Gerygone Gerygone sulphurea 
Heard in the forest edge along the NIL2 access road, and along transect 5. Material. – Audio-

recordings. 

 
Yellow-breasted Warbler Seicercus montis 

Seen in a mixed species flock at transect 5. Material. – Audio-recordings 

 

Yellow-bellied Warbler Abroscopus superciliaris 
Not uncommon in and nearby the bamboo thickets that were scattered acoss the area. 

Material. – Audio-recordings. 

 
Arctic Warbler Phylloscopus borealis 

Common in particular in the forest above the NIL1. Material. – Audio-recordings 

 

Zitting Cisticola Cisticola juncidis 
Observed above the ricefields west of Onan Hasang 

 

Common Tailorbird Orthotomus sutorius 
Heard in the surroundings of Onan Hasang. 

 

Dark-necked Tailorbird Orthotomus atrogularis 
Common in the forest and forest edge. Material. – Audio-recordings 

 

Olive-backed Tailorbird Orthotomus ruficeps 

Heard in the more open forest edge.  
 

Rufous-tailed Tailorbird Orthotomus sericeus 

Heard only once along transect 5. Material. – Audio-recordings 
 

Hill Prinia Prinia atrogularis 

Not uncommon in open shrubland. Material. – Audio-recordings 
 

Yellow-bellied Prinia Prinia flaviventris 

Heard in the open cultivated area west of Onan Hasang. 

 
Bar-winged Prinia Prinia familiaris 

Heard in the open cultivated area west of Onan Hasang. 

 
Fulvous-chested Jungle-Flycatcher Rhinomyias olivacea 

Scarce but widespread. Material. – Audio-recordings (CAP; Plate 6).  
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Plate 6. Fulvous-chested Flycatcher (©CA Putra) 

 
Indigo Flycatcher Cyornis indigo 

Three birds seen chasing each other in tall roadside trees near NIL1. 

 
Pale Blue Flycatcher Cyornis unicolor 

A single female seen, and song heard along transect 5. Few records (van Marle & Voous 

1988). Material. –  Audio-recordings 

 
Mugimaki Flycatcher Ficedula mugimaki 

A single bird heard from pre-roost tree Material. – Audio-recording. 

 
Grey-headed Flycatcher Culicicapa ceylonensis 

Only seen once along transect 5. Material. – Audio-recording.  

 

Black-naped Monarch Hypothymis azurea 
Widespread in small numbers. Material. – Audio-recordings 

 

Asian Paradise-Flycatcher Terpsiphone paradisi 
Seen and heard along transect 1 and 2. Material. – Audio-recordings 

 

Tiger Shrike Lanius tigrinus 
Quite common in forest-edge trees. Material. – Audio-recordings 
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[Long-tailed Shrike Lanius schach 

Nestling kept by Tarutung bird dealer.] 
 

Grey Wagtail   Motacilla cinerea 

Common in the fumarol area; also along the access road to NIL2. Material. – Audio-
recordings, photos (MK; Plate 7). 

 

 

 
Plate 7. Grey wagtail (©M Kamsi) 

 
Forest Wagtail Dendronanthus indicus 

Heard andsen a few times in and above the kerangas forest. Material. – Audio-recordings. 

 
[Common Myna Acridotheres tristis 

Kept by Tarutung bird dealer.]  

 

[Javan Myna Acridotheres javanicus 
Kept by Tarutung bird dealer.] 

 

[Crested Myna Acridotheres cristatellus 
Kept by Tarutung bird dealer.] 

 

[Hill Myna Gracula religiosa 

Young bird kept by Tarutung bird dealer.] 
 

Plain-throated Sunbird Anthreptes malacensis 

Only single observations of a male in the kerangas forest above NIL1, but without doubt 
more common in the cultivated areas around Onan Hasang. Material. – Audio-recordings 

 

Purple-naped Sunbird Hypogramma hypogrammicum 
Few observations in articular from the forest along the access roads 

Material. – Audio-recordings 

 

Purple-throated Sunbird Nectarinia sperata 
Common in the kerangas forest at 800-1000m; van Marle & Voous (1988) report this sunbird 

for the lowlands only, rarely occurring above 200m. Material. – Audio-recordings, photos 

(CAP; Plate 8). 
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Olive-backed Sunbird Nectarinia jugularis 

Common in the open areas above NIL1 and the open parts of the kerangas.  
Material. – Audio-recordings,photos (MK; Plate 8) 

 

 

 
Plate 8. Male Purple-throated Sunbird (left) (©CA Putra); male Olive-backed Sunbird at night 

roost (right) (©M Kamsi) 

. 

 
Crimson Sunbird Aethopyga siparaja 

Only single record from the shrubland in the fumarol area. Material. – Audio-recordings. 

 
Temminck’s Sunbird Aethopyga temminckii 

Common throughout.   

 
Little Spiderhunter Arachnothera longirostra 

Common throughout the area. Material. – Audio-recordings 

 

Long-billed Spiderhunter Arachnothera robusta 
Few times seen and/or heard. Material. – Audio-recordings 

 

Grey-breasted Spiderhunter Arachnothera affinis 
 Uncommon. Material. – Audio-recordings 

 

Crimson-breasted Flowerpecker Prionochilus percussus 

Not uncommon in the area. Material. – Audio-recordings 
 

Yellow-breasted Flowerpecker Prionochilus maculatus 

Its sharp staccato call was heard and recorded along the forest transects 4 and 5. Material. – 
Audio-recordings. 

 

Yellow-vented Flowerpecker Dicaeum chrysorrheum 
Seen only a few times, in roadside trees, but possibly much overlooked. 

 

Orange-bellied Flowerpecker Dicaeum trigonostigma 

Very common throughout. Material. – Audio-recordings 
 

Plain Flowerpecker Dicaeum concolor  

Only once or twice seen with with certainty. Material. – Audio-recordings, photo (CAP; Plate 
9). 
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Plate 9. Plain Flowerpecker (© CA Putra). 

 

Oriental White-eye Zosterops palpebrosus 
Commonly heard in the morning chorus along the main access roads. Material. – 

Audiorecordings. 

 
Black-capped White-eye Zosterops atricapilla 

Four weer offered for sale by a Tarutung bird dealer 

 

White-rumped Munia Lonchura striata 
Common in pairs and small family groups along the access road to NIL2. 

 

White-headed Munia Lonchura maja 
A few were seen in the ricefields west of Onan Hasang. 

 

Eurasian Tree Sparrow Passer montanus 

Common in Onan Hasang village; a mobile flock of 25-30 was seen in the Laydown area. 
 

Streaked Weaver Ploceus manyar 

Nests found near XXXXXX were photographed by R Sözer; single birds weer seen in 
swampy area near the Laydown area. Material. – Photos (RS) 

 

 



	  

  

RAPID	  DIVERSITY	  SURVEY	  OF	  AMPHIBIANS	  &	  

REPTILES	  NEAR	  THE	  PT.	  SARULLA	  OPERATION	  

LTD.	  SITE	  (NAMORA	  I	  LANGIT),	  NORTH	  

TAPANULI	  DISTRICT,	  NORTH	  SUMATRA	  

	  	  	  	  	  	  

Report	  By:	  Mistar	  Kamsi,	  Siska	  Handayani,	  Matthew	  G.	  Nowak,	  

Graham	  Usher,	  &	  Gabriella	  Fredriksson	  

October	  2014	  



1	  

	  

CONTENTS 
	  

I. INTRODUCTION	  ...................................................................................................................................	  3	  

II. SURVEY AIMS	  .....................................................................................................................................	  3	  

III. SURVEY LOCATIONS	  .......................................................................................................................	  3	  

3.1 - Sibau-Bau River Transect	  ...........................................................................................................	  3	  

3.2 - Heath Forest Transect (NIL1-WJP)	  ...........................................................................................	  3	  

3.3 - Agroforest-1 (Laydown-WJP)	  .....................................................................................................	  3	  

3.4 - Agroforest-2 (NIL2)	  ......................................................................................................................	  4	  

3.5 - Tables & Figures	  ..........................................................................................................................	  4	  

IV. SURVEY METHODOLOGY	  ..............................................................................................................	  5	  

4.1 - Visual Encounter Survey (VES)	  .................................................................................................	  5	  

4.2 - Random Survey	  ............................................................................................................................	  5	  

4.3 - Road Counts	  .................................................................................................................................	  6	  

4.4 - Photo Analyses & Measurements	  .............................................................................................	  6	  

4.5 - Data Analysis	  ................................................................................................................................	  6	  

V. RESULTS	  ..............................................................................................................................................	  7	  

5.1 - Overall Amphibian & Reptile Contacts	  ......................................................................................	  7	  

5.2 - Amphibian & Reptile Contacts Per Survey Location	  ...............................................................	  7	  

5.3 - Species Accumulation Graph	  .....................................................................................................	  8	  

5.4. - Amphibian & Reptile Species Diversity	  ....................................................................................	  8	  

5.5 - Tables & Figures	  ..........................................................................................................................	  9	  

VI. DISCUSSION	  ....................................................................................................................................	  11	  

6.1 - Species with High Conservation Value	  ...................................................................................	  11	  

6.2 - Current Survey in Relation to Previous Surveys in Batang Toru	  ........................................	  12	  

6.3 - Tables & Figures	  ........................................................................................................................	  12	  

VII. CONCLUSIONS & RECOMMENDATIONS	  ................................................................................	  13	  

7.1 - Conclusions:	  ...............................................................................................................................	  13	  

7.2 - Recommendations:	  ....................................................................................................................	  14	  

7.3 - Tables & Figures:	  .......................................................................................................................	  14	  

VIII. LITERATURE CITED	  .....................................................................................................................	  15	  



2	  

	  

IX. APPENDIX 1	  ......................................................................................................................................	  17	  

X. APPENDIX 2	  .......................................................................................................................................	  18	  

 

	  

	  

	   	  



3	  

	  

I. INTRODUCTION 

 

In order to assist Sarulla Operations Ltd. (SOL) to prepare a baseline database for their 

biodiversity monitoring and offset programmes, a series of biodiversity surveys have been 

conducted between November 2013 and June/July 2014 by PanEco/YEL. The primary focus of 

these surveys was the mammalian fauna near the SOL project site, in particular primates, as 

well as camera trapping for terrestrial mammals.  

 

This current survey focussed on surveying the amphibian and reptile diversity surrounding the 

SOL project area. Additional surveys were simultaneously carried out on bird diversity (Dr. Bas 

van Balen) and flora (Dr. Nurainas).      

 

II. SURVEY AIMS 

 

The aim of this survey is to carry out a rapid assessment of amphibian and reptile diversity 

found in the PT. SOL project area. These field data will be used in combination with other 

detailed surveys that have been undertaken in the PT. SOL project area and are ultimately 

important for assessing the current and future management of biodiversity in the project area.  

 

III. SURVEY LOCATIONS 

 

In total, four transects were surveyed during September 18-30, 2014 (Figure 2.1). Each transect 

is associated with different forest/vegetation types. These are discussed in greater detail below.  

 

3.1 - Sibau-Bau River Transect 

 

The Sibau-Bau River is roughly 10-15 meters wide. During the survey period, the riverbank was 

highly sedimentary, which is likely the result of the opening of forest lands and road construction 

near NIL1. The river is likely acidic (pH < 7.0), as there were no fish seen throughout the survey 

period. In the upstream area of the Sibau-Bau River are geothermal hot springs, with areas of 

steep slopes along the river bank.  

 

3.2 - Heath Forest Transect (NIL1-WJP) 

  

The heath forest transect was dominated by trees of the families Ericaceae, Myrtaceae 

(Syzigium sp.), and Theaceae (Gordonia sp.), with species of Nepenthes (pitcher plants). Trees 

within this forest type were relatively dwarfed and the canopy was relatively low, lacking tall 

emergent tree species.  

 

3.3 - Agroforest-1 (Laydown-WJP) 

 

Agroforest mixed lands were found throughout the survey area. The dominant trees in the 

agroforest lands near Laydown-WJP were primarily kemenyan (Styrax benzoin) and rubber 

(Hevea brasiliensis), which are the main economic tree species used by local communities living 
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near the PT. SOL area. Other key domesticated tree species in the surveyed agroforest lands 

were durian (Durio sp.) and petai (Parkia sp.).  

 

We note that while the majority of this transect was agroforest, there were small portions of 

‘unclaimed’ naturally occurring forested areas (i.e., primarily secondary forest) that were also 

contacted along this transect. Given that most of the transect area is agroforest and that any 

naturally occurring forest patches are entirely fragmented from larger expanses of naturally 

occurring forest in the area, we have chosen to refer to these forested areas as agroforest. The 

same is true for the Agroforest-2 transect discussed in Section 3.4.     

 

3.4 - Agroforest-2 (NIL2) 

 

The agroforest transects (a total of three transects were surveyed) of NIL2 are within the 

remnants of secondary lowland forest, in which three main species had been recently logged, 

including Dacrydium sp., Schima wallichii, and Elaeocarpus sp. (Figure 2.2). The undergrowth 

consists of many herbaceous plants, as well as various orchid species.  

 

3.5 - Tables & Figures 
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Figure 2.1. A map of the amphibian and reptile transects that were conducted during for the 

current report.  

	  

	  

	  

 

IV. SURVEY METHODOLOGY 

 

A total of three survey methods were utilized during the survey period, in addition to previously 

taken photographs in the PT. SOL project area. The three methods include visual encounter 

survey (VES), random searches, and road counts. Each method is detailed below.  

 

4.1 - Visual Encounter Survey (VES) 

 

The VES method (sensu Heyer 1994 and references within) was used to distinguish the 

richness of a given species in a given survey area, make a detailed species presence list, and 

estimate the relative abundance of species in a given survey area. More generally, this method 

is not utilized to measure species density, as not all individuals of a given species are contacted 

and observed during a given survey period. However, if done repeatedly, in combination with 

tagging and recapture, this method can produce reasonably accurate density estimates 

(Donnelly, 1989). 

 

4.2 - Random Survey 
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The random survey method is utilized to cover a broad area in a short period of time, both within 

and outside the primary survey area. The primary result is a better understanding of the 

diversity of species of amphibians and reptiles within and outside study area.  

 

4.3 - Road Counts 

 

The road count method is utilized to collect all possible data on amphibians and reptiles that are 

found along a main road, both living and dead. Note that this method was only employed on the 

Onan Hasang-NIL transect.   

 

4.4 - Photo Analyses & Measurements 

 

During all surveys, as many individual reptiles and amphibians as possible that were seen were 

caught, measured (for amphibians snout to ventral length [SVL] & for reptiles – snout to cloaca 

to end of tail length), and photographed. In instances of rare encounters, a sample was also 

collected. For all encounters, the sex of a given sample and coordinate of contact were noted.   

 

One reptile photograph (Ovophis monticola, the mountain brown pit viper) had been collected 

during the previous PanEco/YEL field surveys of June/July 2014 and one reptile photograph 

(Dendrelaphis pictus, painted bronze back snake) had been photographed by members of PT. 

SOL. These two photographs were utilized to add to the amphibian and reptile species 

inventories. The two species are noted below.   

 

Species identifications were made utilizing the following resources:  

 

• The amphibians of the Indo-Australian Archipelago (van Kampen, 1923);  

• The Amphibian Fauna of Peninsular Malaysia (Berry, 1975);  

• Panduan Lapangan Amfibi Kawasan Ekosistem Leuser (Kamsi, 2003);  

• The Snakes of Malaya (Tweedie, 1983);  

• Amphibien und Reptilien Südostasiens (Manthey & Grossmann, 1997);  

• A Field Guide to the Frogs of Borneo (Inger & Stuebing, 1997);  

• A Field Guide to the Snakes of Borneo (Inger & Stuebing, 1999);  

• Agamid Lizards of Southern Asia-Draconinae 1 (Manthey, 2008);  

• Agamid Lizards of Southern Asia-Draconinae 2 (Manthey, 2010); and  

• The Guide Visual and Identification 107 + Snakes of Indonesia (Marlon, 2014).  

 

4.5 - Data Analysis 

 

Data obtained from all observations were utilized to create an inventory of amphibians and 

reptiles for the PT. SOL survey area. In addition, other primary outputs from the aforementioned 

surveys include; 

 

1. The number of amphibian and reptile families, species, and individuals; 
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2. High Conservation Value status; 

3. Species richness between survey areas.  

 

V. RESULTS 

 

Based on 14 survey days and photographs from previous biodiversity surveys in the PT. SOL 

project area, a total of 31 species from 11 families of reptiles and amphibians were identified 

(Table 5.1). The total survey effort was 55.7 km walked, during a total of 79.3 hours worked. An 

overview of the survey effort per transect location is detailed in Table 5.2. See Figure 2.1 for the 

transects surveyed.   

 

Note that one amphibian species (Bufo asper, the river toad) was not directly contacted in the 

PT. SOL project area during the September 2014 survey, but instead, was contacted near the 

author’s hotel. Nevertheless, it is believed to be present in the PT. SOL project area, given the 

proximity of the hotel and the PT. SOL area surveyed for this report. Additionally, two reptile 

species (Ovophis monticola, the mountain brown pit viper and Dendrelaphis pictus, the painted 

bronze back snake) were not directly contacted by the author during the September 2014 

survey period; however, these two species were contacted in the PT. SOL project area during 

previous biodiversity studies, as detailed above.    

 

Table 5.1 also suggests the VES method was most effective at detecting species (80.1% of 

species), followed by random survey (16.1% of species), and road counts (9.7% of species). 

Prior photographs accounted for 6.5% of species (n=2 species) from the total inventory of 31 

amphibian and reptile species.    

	  

5.1 - Overall Amphibian & Reptile Contacts  

 

A more detailed look at the presence of amphibians and reptiles during the most recent survey 

(i.e., directly contacted in the PT. SOL project area during the September 2014 survey) effort 

indicated that a total of 13 of the 28 species contacted were amphibians (46.4% of total), 

whereas reptiles of the sub-class Lacertilid (i.e., lizards) represent 10 of 28 contacted species 

(35.7% of total), and sub-class Ophidia (i.e., snakes) represented 5 of 28 contacted species 

(17.9% of total). See Tables 5.1 and 5.2 for more details of the overall contacts.    

 

5.2 - Amphibian & Reptile Contacts Per Survey Location 

 

Table 5.3 shows that most amphibian species were found extensively during the NIL2 transect 

survey, and it is suspected that the habitat is relatively more suitable, as this area is not directly 

exposed to sulfur. Also, the presence of wetter areas may have affected their distribution as 

well. Lizard species are roughly the same across habitat areas, whereas snakes were only 

found in two survey locations (i.e., Sibau-Bau River & NIL2). Interestingly, the common skink 

(Mabuya multifasciata) was only present in a few locations. Furthermore, the heath forest (NIL1-

WJP), which had the lowest occurrence of species contacts, did have a unique find, Wegner’s 

glass-lizard (Dopasia [Ophisaurus] wegneri). This interesting find has only been seen at SOCP’s 
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long-term monitoring station twice whereas the type specimen was collected once prior to the 

observations in the Batang Toru forest in the Padang Highlands (Mertens, 1959).   

 

5.3 - Species Accumulation Graph 

 

The species accumulation graph (Figure 5.1) does not show any evidence of leveling off, which 

suggests that an increased survey effort in the SOL area will surely produce more new species.  

 

5.4. - Amphibian & Reptile Species Diversity 

 

According the Shannon-Wiener index (SWI), values for ‘real species communities’ range from 

1.5 – 3.5.  The results from the most recent survey in the PT. SOL area suggest a SWI of 2.9, 

which is well within the range for ‘real species communities’. Thus, while the species 

accumulation graphic (Figure 5.1) is suggestive of more potential species, the diversity index 

indicates that the present sample adequately represents a ‘real species community’ at the site.   
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5.5 - Tables & Figures 

	  

	  

	  

*It appears to have scales that are unique, and as such, it is not yet identified to species.  **Identified near 

the author’s hotel, but believed to be present in the PT. SOL project area.  ***Photograph taken by 

members of PT. SOL. ****Photograph taken during other PanEco/YEL biodiversity surveys. 

	  

	  

VES Random Road Count Photo

River Toad Bufo asper 1**

Common Sunda Toad Bufo melanostictus 1 1

Cross Toad Leptophryne borbonica 1

Lowland Dwarf Toad Pelophryne signata 1

Rice Field Frog Fejervarya limnocharis 1 1

Stone Creek Frog Limnonectes macrodon 1

Dark Sided Chorus Frog Microhyla heymonsi 1

Narrow Mouth Frog Microhyla superciliaris 1

White-Lipped Frog Rana chalconota 1

Poisonous Rock Frog Rana hosii 1

Four-Line Tree Frog Polypedates leucomystax 1

Dark-eared Tree Frog Polypedates macrotis 1

False File-Eared Tree Frog Polypedates pseudootilophus 1

Frilled Tree Frog Rhacophorus appendiculatus 1

10 5 1 0

Hayek's Slender Agama Bronchocela hayeki 1

Fringed Flying Dragon Draco fimbriatus 1

Red-Barbed Flying Dragon Draco haematopogon 1

Great Anglehead Grandis Gonocephalus grandis 1

Wegner's Glass Lizard Dopasia (Ophisaurus) wegneri 1

Marbled Bow-Fingered Gecko Cyrtodactylus marmoratus 1

Forest Gecko Cyrtodactylus sp 1

Forest Gecko Cyrtodactylus cf quadrilineatus 1

Common Sun Skink Mabuya multifasciata 1

Forest Skink Sphenomorphus sp 1

10 0 0 0

Oriental Whip Snake Ahaetulla prasina 1 1

Jasper Cat Snake Boiga jaspidea 1

Painted Bronze-Back Snake Dendrelaphis pictus 1***

Dark-Necked Slug-Eating Snake Pareas malaccanus 1

Cave Racer Elaphe taeniura 1 1

Mountain-Brown Pit-Viper Ovophis monticola 1****

Unidentified snake Unidentified snake 1*

5 0 2 2

25 5 3 2

80.1 16.1 9.7 6.5

Total_Overall Species

% contact per species method 

Table 5.1. Amphibian & Reptile Contacts Per Survey Methodology

Total_Reptiles (Lacertilid)

Total_Reptiles (Ophidia)

Vernacular Names Species
Survey Methods

Total_Amphibians
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Location Length Time Result

- (km) (hour) (#Species)

LD-WJP-NIL1 38.2 54.15 7

NIL_2 15 19.1 15

Sibau-Bau River 2.5 6 7

Overall 55.7 79.3 -

Table 5.2. Survey Effort 

Sibau-Bau River Heath LD-WJP NIL2

Bufonidae Common Sunda Toad Bufo melanostictus 1

Bufonidae Cross Toad Leptophryne borbonica 1

Bufonidae Lowland Dwarf Toad Pelophryne signata 1

Disroglossidae Rice Field Frog Fejervarya limnocharis 1

Disroglossidae Stone Creek Frog Limnonectes macrodon 1

Microhylidae Dark Sided Chorus Frog Microhyla heymonsi 1

Microhylidae Narrow Mouth Frog Microhyla superciliaris 1

Ranidae White-Lipped Frog Rana chalconota 1

Ranidae Poisonous Rock Frog Rana hosii 1

Rhacophoridae Four-Line Tree Frog Polypedates leucomystax 1

Rhacophoridae Dark-eared Tree Frog Polypedates macrotis 1

Rhacophoridae False File-Eared Tree Frog Polypedates pseudootilophus 1

Rhacophoridae Frilled Tree Frog Rhacophorus appendiculatus 1

1 0 2 10

Agamidae Hayek's Slender Agama Bronchocela hayeki 1

Agamidae Fringed Flying Dragon Draco fimbriatus 1

Agamidae Red-Barbed Flying Dragon Draco haematopogon 1

Agamidae Great Anglehead Grandis Gonocephalus grandis 1

Anguidae Wegner's Glass Lizard Dopasia (Ophisaurus) wegneri 1

Gekkonidae Marbled Bow-Fingered Gecko Cyrtodactylus marmoratus 1

Gekkonidae Forest Gecko Cyrtodactylus sp 1

Gekkonidae Forest Gecko Cyrtodactylus cf quadrilineatus 1

Scincidae Common Sun Skink Mabuya multifasciata 1 1

Scincidae Forest Skink Sphenomorphus sp 1

3 2 3 3

Colubridae Oriental Whip Snake Ahaetulla prasina 1

Colubridae Jasper Cat Snake Boiga jaspidea 1

Colubridae Dark-Necked Slug-Eating Snake Pareas malaccanus 1

Colubridae Cave Racer Elaphe taeniura 1

Colubridae Unidentified Snake Unidentified Snake 1

3 0 0 2

7 2 5 15

Total_Reptiles (Ophidia)

Total_Overall Species

Total_Amphibians

Total_Reptiles (Lacertilid)

Table 5.3. Amphibians & Reptiles Per Survey Location - September 2014 Survey Only

Family Vernacular Names Species
Surveys Location
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Figure 5.1. A species accumulation graph. Note that the line is still climbing, indicating 

that there are potentially more species to contact at the PT. SOL project area.  

	  

VI. DISCUSSION 

 

6.1 - Species with High Conservation Value 

 

From the 31 species of amphibians and reptiles that are known to occur in the PT. SOL project 

area, there are five species that are considered to be of ‘High Conservation Value’, as they are 

endemic to the area or are listed as Vulnerable by the IUCN Red Data List (IUCN, 2014).  

 

The HCV species encountered at SOL include (see also Table 6.1; Figure 6.1): 

 

1. Hayek’s slender agama (Bronchocela hayeki): A ‘High Conservation Value’ species, as it 

is endemic to Sumatra. This species is very similar to B. cristatella, however, the main 

difference is the characteristic eight bare ventral scales. This newly collected sample has 

expanded its southern distribution to Tapanuli District of North Sumatra Province. 

2. Stone creek frog (Limnonectes macrodon): A ‘High Conservation Value’ species, as it is 

listed as Vulnerable by the IUCN Red Data List (IUCN, 2014). 

3. Wegner’s glass lizard (Dopasia [Ophisaurus] wegneri): Endemic to Sumatra, known to 

prefer upland areas, and has so far only been encountered in the Batang Toru Forest 

Complex after the type specimen was discovered in West Sumatra in 1959. We 

specifically highlight the importance of this species. A specimen was collected of this 

species. Sex: male; size: SVL 136 mm; tail length: 331 mm. Note that the specimens tail 

has previously been broken. This is a critical finding, as it is only the second specimen 

ever collected for this species. The first specimen was published by Mertens (1959) and 

was from Bukit Tinggi, West Sumatra Province (Manthey & Grossmann, 1997).  
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4. Mountain brown pit viper (Ovophis monticola): A ‘High Conservation Value’ species, as it 

is endemic to Sumatra. This snake species was found during a previous survey near 

NIL2 (Appendix 2, Figure 28). The distribution of this species in Sumatra is limited to 

upland forest. The total length is 40-45 cm. There are indications from the photograph 

that the snake was not healthy, due to mold on the snout, which can be seen in the 

photograph. The species is highly venomous. 

5. False File-Eared Tree Frog (Polypedates pseudootilophus): This is a newly identified 

species. First ever record is from North Sumatra Province and was just recently 

published in May of 2014 (Matsui et al. 2014). Despite the fact that they are considered 

a new species, the distribution is thought to be widespread on Sumatra, and their 

primary habitat is secondary forest, from sea level to lower montane forest. 

 

6.2 - Current Survey in Relation to Previous Surveys in Batang Toru 

 

From previous surveys in the Batang Toru area, an overall species list of 130 species of 

amphibians and reptiles has been compiled (Kamsi et al. in prep). From the 31 species 

identified in the PT SOL project area, the 14 known amphibian species make up roughly 19.7% 

of all currently known amphibians in the Batang Toru Forest Complex, whereas the 17 known 

reptile species make up 28.8% of all currently known reptiles. This information, in combination 

with the analyses presented in the species accumulation graph (Figure 5.1), suggest that there 

are still a considerable amount of uncontacted amphibian (potentially 57 additional species) and 

reptile (potentially 42 additional species) species in the PT SOL project area.      

 

6.3 - Tables & Figures 

 

 

 
 

Endemic IUCN New Species

Hayek's Slender Agama Bronchocela hayeki x - -

Stone Creek Frog Limnonectes macrodon - VU -

Wegner's Glass Lizard Ophisaurus wegneri x - -

Mountain Brown Pit Viper Ovophis monticola  x* - -

False File-Eared Tree Frog Polypedates pseudootilophus x - x

Vernacular Names Species
HCV Status

* refuge in mountain forest 

Table 6.1. Amphibian & Reptile Species with 'High Conservation Value'.
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Figure 6.1. A map of the amphibian and reptile transects that were conducted during for the 

current report, including species that are considered ‘High Conservation Value’ species.  

 

VII. CONCLUSIONS & RECOMMENDATIONS 

 

7.1 - Conclusions: 

 

1. The current survey, using three different survey methods and previously taken 

photographs, resulted in a species inventory totaling of 31 amphibians and reptiles, from 

11 different families; 

2. Among amphibians, there were 14 species contacted across 5 families. A total of 10 

Lacertilid species from 4 families were contacted, whereas a total 5 species of Ophidia 

from 2 families were contacted; 

3. One species of snake, the Mountain-Brown Pit-Viper (Ovophis monticola) is a highly 

venomous species, and may be potentially hazardous to humans working in the area; 

4. Wegner’s glass lizard (Dopasia [Ophisaurus] wegneri) is a crucial finding, and is thought 

to occupy specific habitats, such as heath forest and forests with acidic soils; 

5. Five species are considered to be ‘High Conservation Value’ species. These include, 1 

amphibian species with a Vulnerable (VU) status (stone creek frog), 1 endemic 

amphibian species (false file-eared tree frog), 2 endemic reptiles (Hayek’s slender 

agama & Wegner’s glass lizard), and 1 species that is limited to upland forest (mountain 

brown pit viper);  
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6. The VES method was more effective in finding amphibians and reptiles than any other 

method employed; 

7. Species accumulation analyses suggest that there are still many species to be contacted 

in the SOL project area; 

8. The Sibau-Bau River seems to be an unsuitable habitat for amphibians. 

 

7.2 - Recommendations: 

 

1. Preserve the heath forest habitat (NIL1-WJP), as this is a key habitat for the highly 

unique and rare Wegner’s glass-lizard. In particular, Figure 7.1 shows the location of the 

Wegner’s glass-lizard contact waypoint with a 2 km buffer surrounding it, and it is 

recommended that a more detailed demarcation of forest type be undertaken in this 

area;  

2. Annually monitor the shift in amphibian and reptile species, especially during the wet to 

dry season transition; 

3. Create special water sources / wet areas (ponds, puddles, etc.) for amphibian species. 

Potential pool/puddle areas are highlighted at 250 m intervals in Figure 7.1. 

 

7.3 - Tables & Figures: 

 
Figure 6.1. A map of the amphibian and reptile transects that were conducted during for the 

current report, including areas with key conservation recommendations. 
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IX. APPENDIX 1  

	  

Diversity Index of amphibians and reptiles found in PT. SOL (Namora I Langit) area. 

Class Family Species # Ind. pi ln pi pi ln pi 

Amphibia Bufonidae Bufo melanostictus 1 0.015 -4.220 -0.062 

Amphibia Bufonidae Leptophryne borbonica 4 0.059 -2.833 -0.167 

Amphibia Bufonidae Pelophryne signata 1 0.015 -4.220 -0.062 

Amphibia Disroglossidae Fejervarya limnocharis 7 0.103 -2.274 -0.234 

Amphibia Disroglossidae Limnonectes cf macrodon 1 0.015 -4.220 -0.062 

Amphibia Microhylidae Microhyla cf superciliaris 1 0.015 -4.220 -0.062 

Amphibia Microhylidae Microhyla heymonsi 10 0.147 -1.917 -0.282 

Amphibia Ranidae Rana chalconota 1 0.015 -4.220 -0.062 

Amphibia Ranidae Rana hosii 1 0.015 -4.220 -0.062 

Amphibia Rhacophoridae Polypedates leucomystax 11 0.162 -1.822 -0.295 

Amphibia Rhacophoridae Polypedates macrotis 3 0.044 -3.121 -0.138 

Amphibia Rhacophoridae Polypedates pseudootilophus 2 0.029 -3.526 -0.104 

Lacertilia Agamidae Bronchocela hayeki 1 0.015 -4.220 -0.062 

Lacertilia Agamidae Draco cf fimbriatus 3 0.044 -3.121 -0.138 

Lacertilia Agamidae Draco haematopogon 1 0.015 -4.220 -0.062 

Lacertilia Agamidae Gonocephalus grandis 1 0.015 -4.220 -0.062 

Lacertilia Anguidae Dopasia (Ophisaurus) wegneri 1 0.015 -4.220 -0.062 

Lacertilia Gekkonidae Cyrtodactylus marmoratus 3 0.044 -3.121 -0.138 

Lacertilia Gekkonidae Cyrtodactylus sp 1 0.015 -4.220 -0.062 

Lacertilia Gekkonidae Cyrtodactylus cf quadrilineatus 1 0.015 -4.220 -0.062 

Lacertilia Scincidae Mabuya multifasciata 3 0.044 -3.121 -0.138 

Lacertilia Scincidae Sphenomorphus sp 1 0.015 -4.220 -0.062 

Ophidia Colubridae Ahaetulla prasina 4 0.059 -2.833 -0.167 

Ophidia Colubridae Boiga jaspidea 2 0.029 -3.526 -0.104 

Ophidia Colubridae Pareas malaccanus 1 0.015 -4.220 -0.062 

Ophidia Colubridae Ular_sisik 1 0.015 -4.220 -0.062 

Ophidia Colubridae Elaphe taeniura 1 0.015 -4.220 -0.062 

Total 68 - - -2.9 
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X. APPENDIX 2 

	  

Habitats, Species Amphibians Reptiles of the PT. Sarulla Operation Ltd. 

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

Fig.	   3.	   Pool	   habitat	   near	   NIL2.	   These	   are	   important	  

locations	  for	  amphibians	  during	  breeding	  season.	  

Fig.	   4.	   A	   transect	   near	   NIL2,	   indicating	   a	   lot	   human	  

activity.	  

Figure	  1.	   Sibau-‐Bau	  River.	  No	  amphibians	  were	   found	  

along	  the	  river,	  between	  Laydown-‐NIL1,	  except	  for	  the	  

Poisonous	  Rock	  Frog	  (Rana	  hosii)	  

Fig.	  2.	  Heath	   (kerangas)	   forest	  habitat	  between	  NIL1-‐

WJP.	  	  

Fig.	  5.	  River	  Toad	  Bufo	  asper,	   found	   in	  Onan	  Hasang,	  

and	  should	  be	  found	  in	  forest	  areas.	  

Figure	  6.	  Asian	  Toad	  Bufo	  melanostictus	  found	  in	  Onan	  

Hasang,	  also	  near	  NIL2.	  
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Fig.	   8.	   Lowland	   Dwarf	   Toad	   Pelophryne	   signata	  

individual	  found	  near	  NIL2.	  

Fig.	  7.	  Hour	  Glass	  Toad	  Leptophryne	  borbonica	  Found	  

near	  NIL2.	  

Fig.	   11.	   Narrow-‐mouth	   Frog	   Microhyla	   superciliaris,	  

commonly	  heard	  around	  water	  pools	  on	  NIL2.	  

Fig.	   12.	   Dark-‐sided	   Chorus	   Frog	  Microhyla	   heymonsi,	  

commonly	  found	  in	  open	  areas.	  

Fig.	   9.	   Rice	   Field	   Frog	   Fejervarya	   limnocharis,	   a	  

common	  species	  in	  rice	  fields	  and	  grassy	  areas.	  

Fig.	   10.	   Frog	   Limnonectes	   cf	  macrodon	   found	   around	  

water	  pool	  near	  NIL2.	  
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Fig.	   18.	   Hayek’s	   Slender	   Agama	   Bronchocela	   hayeki,	  

which	  is	  the	  southernmost	  reported	  for	  this	  species.	  

Fig.	  17.	   Frilled	  Tree	  Frog	  Rhacophorus	  appendiculatus	  

found	  in	  SIL	  nearest	  security	  gate.	  

Fig.	   16.	   False	   File-‐eared	   Tree	   Frog	   Polypedates	  

pseudootilophus	  found	  on	  NIL2.	  

Fig.	   15.	   Dark-‐eared	   Tree	   Frog	   Polypedates	   macrotis	  

found	  between	  Laydown-‐WJP.	  

Fig.	   13.	   Poisonous	   Rock	   Frog	   Rana	   hosii	   found	   in	  

Sibau-‐Bau	  River.	  

Fig.	  14.	   Four-‐line	  Tree-‐Frog	  Polypedates	   leucomystax,	  

common	  species	  on	  disturbed	  habitat.	  
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Fig.	   20.	   Red	   Barbed	   Flying	   Dragon	   Draco	  

haematopogon	  found	  in	  forest	  NIL2.	  

Fig.	   19.	   Great	   Anglehead	   Grandis	   Gonocephalus	  

grandis	  	  found	  near	  Sibau-‐Bau	  River.	  

Fig.	   22.	   Forest	   Gecko	   Cyrtodactylus	   sp	   found	   around	  

WJP	  and	  NIL2.	  

Fig.	   21.	   Forest	   gecko	   Cyrtodactylus	   cf	   marmoratus	  

found	  on	  the	  border	  of	  Sibau-‐Bau	  River.	  	  

Fig.	   24.	   Common	   Sun	   Skink	   Mabuya	   multifasciata	  

found	  around	  NIL1.	  	  

Fig.	   23.	   Wegner’s	   Glass	   Skink	   Dopasia	   (Ophisaurus)	  

wegneri,	  an	  important	  record	  in	  this	  survey.	  	  
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Fig.	  26.	  Jasper	  Cat	  Snake	  Boiga	   jaspidea	  found	  on	  the	  

edge	  of	  the	  Sibau-‐Bau	  River.	  	  

Fig.	  25.	  Oriental	  Whip	  Snake	  Ahaetulla	  prasina	   found	  

during	  surveys.	  

Fig.	  28.	  Mountain-‐brown	  Pit-‐viper	  Ovophis	  monticola,	  

a	  photo	  taken	  during	  mammals	  survey	  by	  Gesti-‐YEL.	  	  

Fig.	   27.	   Dark-‐necked	   Slug-‐eating	   Snake	   Pareas	  

malaccanus	  found	  near	  NIL2.	  	  

Figure	   29.	   Left	   -‐	   Few	   amphibians	   survive	   around	   fumaroles	   and	   along	   the	   Sibau-‐Bau	   River.	   Right	   –	  

Construction	  activities.	  	  
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I. INTRODUCTION 
 

1.1 - Background 

 

This report highlights the results of a rapid botanical survey conducted in the PT. 

Sarulla Operation Ltd. (SOL) project area between 18 September-1 October 2014, 

located in North Tapanuli, Sumatra. This survey is a part of a larger series of 

biodiversity surveys that will provide SOL with necessary baseline data for their current 

and future biodiversity and monitoring offset programmes.   

 

1.2 - Main Objective of the Study 

 

The main objective of this study to provide baseline botanical data and to determine the 

protected and endemic species in the SOL project NIL1/WJP1 area.  

 

II. METHODOLOGY 
 

2.1 - Study area 

 

The survey was conducted in the SOL project area, with a focus on the NIL1/WJP1 site 

locations and areas adjacent to these sites (Figure 1).  

 

 
Figure 2.1. A map of the botanical survey plots examined for this report.  
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2.2 - Study approach 

 

This study uses a taxonomical and ecological approach to understanding the flora 

species encountered in each of the surveyed plots. 

 

2.3 - Data collection 

 

Ø Diversity, protected and endemic species 

 

A specimen inventory was made for species diversity, protected species, and 

endemic species. Specimens were prepared using standard preparation 

procedures, as suggested by Jain and Rao (1977). All specimens have been 

deposited at the Andalas University Herbarium (ANDA).  

 

Ø Analysis of vegetation 

 

Data collection for vegetation analysis was completed using quadrate sampling 

techniques. This technique is one of the classic sampling methods that are 

often used to determine the abundance and diversity of plants in tropical 

forests. The placement of 14 plots was done randomly. At each plot location, 

trees that had a DBH ≥ 20 cm a 20 x 20 m area were sampled, for trees DBH 

10-20 cm a 10 x 10 m area was sampled, for trees DBH 5-10 cm a 5 x 5 m area 

was sampled, and for floor vegetation a 2 x 2 m area was sampled. In this 

study, the plot is placed on the area between Laydown-WJP1 (5Bay main road) 

and NILl-WJP1 (Figure 1).  

 

2.4 - Data Analysis 

 

Ø Species diversity 

 

Species diversity aims to understand the diversity of species in the study area. 

The scientific name of each sampled tree is identified. The identification 

process used a number of previously published references (see Reference 

section), compared collected specimens with herbarium specimens in ANDA, 

and also utilized relevant Internet Websites. The main references used for 

identification are Flora Malesiana, Tree Flora of Malaya, and The collection 

and Illustration of Tropical Plant and Flora of Java Mountain.  

 

Ø Analysis of vegetation 

 

In our analysis of the vegetation plots, the following values were calculated, 

as per Dubois and Mueller (1974). 
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Frequency   = number of plots in which species occurs_ 

Total number of plots sampled 

 

Relative Frequency  =  Frequency value for a species x 100__ 

Total of frequency value for all species 

 

Density   =  Number of individuals  

        Area sampled 

 

Relative Density =  density for a species x 100_ 

                  Total density for all species 

 

Dominance  =  Total basal area or areal coverage value 

            Area sampled 

 

Relative Dominance   =  Dominance of a species x 100_ 

       Total dominance for all species 

 

Important Value Index (IVI)  =  Relative frequency + Relative Density +  

     Relative dominance 

 

In addition, the diversity of species present in an ecosystem can be used to 

gauge the health of an ecosystem. Here, the Shannon Diversity Index (H’) was 

employed. 

 
Ø Protected and endemic species 

 

Protected and endemic species were identified using four different sources of 

information, including: 

 

1. International Union for Conservation of Nature (IUCN) Red List. 

 

2. Convention on International Trade in Endangered Species of Wild Fauna 

and Flora (CITES). 

 

3. Indonesian Presidential Decree (PP) No. 7 from 1999 on the preservation of 

flora and fauna. 
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4. Endemic species were identified using previously published resources. 

 

2.5. Team Members 

 

1. Dr. Nurainas, MSi. (Lecturer and researcher of Botany, Andalas University) 

2. Rezi Rahmi Amolia (Undergraduate Student of Andalas University) 

3. Surip Tambubolon (Field Guide, local) 

 

III. RESULTS & DISCUSSION 
 

3.1 - Habitat & vegetation at NIL concession area, PT. Sarulla Operation Ltd. 

	  

 

In general, vegetation in the SOL NIL project area is a mix between the flora of lowland 

and upland areas. Based on Laumonier’s (1997) vegetation zones, the forest is best 

described as medium elevation hill to submontane forest. The species commonly found 

in Sumatra’s submontane forests are from the families Fagaceae, Myrtaceae and 

Lauraceae, all of which are also found in the SOL project area. Additional species 

commonly found in Sumatra’s submontane forests are Shorea platycaldos, Altingia 

excelsa, Podocarpus imbricatus and P. neriifolius, and again, these species are also 

found at this location (see Appendix 1). 

 

In addition to these aforementioned species, Styrax Paralleloneurum 

(kemenyan/benzoin) is also extremely common, as local communities have traditionally 

worked kemenyan plantations in the area. Nevertheless, natural forest is still found in 

several locations. These natural forests are located in poor soil conditions and/or steep 

topography.  

 

For purposes of our analyses, we classified the vegetation into five habitat types in the 

SOL project area: 

 

• Mixed forest: This forest habitat is categorized by a mix of natural forest, which is 

not the dominant type. The large trees found in the study area are Rhodolaia 

championii (local name: Sialagundi / kayu sembarangan), Schima wallichii 

(Parakpak), a number of species from the family Lauraceae (Modang), Guttiferae 

(Kandis), and Shorea platyclados (Meranti). The floor vegetation is primarily species 

of Ferns, Araceae and Ardisia. 

 

•  “Kayu Arang” Forest (Hutan "kayu arang"): This habitat type is characterized by the 

extensive amount of "kayu arang", with low levels of species diversity. This forest is 

similar to the "kerangas forest", which is inhabited by only a few species. Common 

trees found in the study area are Vaccinium heterophylla, Rhododendron sp. and 

Rhodoleia championii. The floor vegetation is this habitat type is almost non-

existent, however, in some edge locations we found Ficus deltoideis and Smilax sp. 
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• “Volcanic stone" Forest (Hutan batuan vulkanik): This habitat is comprised of 

volcanic stone, with geothermal activity producing sulfur gas. The vegetation 

commonly found in this area belongs to family of Ericaceae and Myrtaceae. The 

floor vegetation found was Ficus deltoideus and Nepenthes spp.  

 

• Agroforest: This habitat type is characterized by benzoin tree (Styrax paralelo 

neurum) olantations. Some other species found in the plantation areas are Durio 

zibethinus (Durian), Hevea brasiliensis (rubber), and Parkia speciosa (petai). The 

floor vegetation is quite diverse, with species of Zingiberaceae, Acanthaceae, and 

Commelinaceae (see 3.2.1). 

 

• Open areas: This habitat type is primarily devoid of natural forest, due to past 

human activity, such as areas with roads. Nevertheless, some pioneer plants have 

been re-growing on the roadside or around the area. The common species found 

are species of fig trees, such as Ficus fulva, Ficus grossularioides, species from the 

family of Euphorbiaceae, such as Sapium baccatum, Homalanthus populneus and 

some species of ferns such as Cyathea contaminans and Angiopteris avecta. The 

floor vegetation consists of species of grasses and orchids, such as Spathoglottis 

plicata and Arundina graminifolia. 

 

3.2 - Plant species in the NIL concession area & surrounding, PT. Sarulla 

Operation Ltd. 

 

3.2.1. Agroforestry & cultivated species: 

In general, benzoin (Styrax spp.) has long been a plantation commodity for the people 

in North Tapanuli. The species known as "Sumatran benzoin" usually comprises two 

species, namely S. benzoin and S. paraleloneurum (Fernandes, 2004). Only S. 

paraleloneurum is found in the study area in the NIL project area. 

 

It is often hard to distinguish natural benzoin forests and benzoin plantations, and it is 

also difficult to know precisely how old the benzoin plantations are and when they were 

first cultivated. In many cases, the benzoin plantations have been passed down from 

generation to generation, and North Tapanuli is known to be a central producer of 

frankincense for the international market. 

 

A total of 24 species of cultivated plants were identified during the study, including 

durian / tarutung (Durio zibethinus), rubber (Hevea brasiliensis), and petai (Parkia 

speciosa) (see Appendix 2). Old large rubber trees (DBH = 80.5 cm) are found on the 

roadside form WJR to Huta Julu village.  

 

3.2.2. Wild species: 

A total of 222 species from 65 families were identified during the study. The family of 

Orchidaceae comprised the highest number of species (17 species), followed by 

Rubiaceae (15 species), Zingiberaceae (13 species), Lauraceae (12 species) and 

Myrtaceae (11 species). A more detailed look at the trees, shrubs, and herbs identified 

for the SOL project area can be found in Appendix 1. 
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3.2.3. Protected, endemic species & CITES category: 

A total of eight species from the SOL project area are considered protected and/or 

endemic (see Table 1 and Appendix 7: Figures1 & 2). 

 

 
Table 1. List of protected, endemic, and CITES category plants at NIL and neighboring area, PT SOL. 

 

Nepenthes tobaica is an endemic species to Sumatra. The distributions of this species 

in Sumatra are Aceh, North Sumatra, West Sumatra and Jambi (Hernawati, 2006). 

During this study, this species was found in "volcanic stone" and "kayu arang" habitat 

types. This species is not only endemic, but it is also protected by the IUCN red list and 

the Indonesian Government.  

 

3.3 - Analysis of the vegetation in the NIL concession area, PT. Sarulla Operation 

Ltd.  

 

The area from Lay Down to WJP1 and NIL1 to WJP1 consists of agroforest that is 

dominated by Styrax paraleloneurum (frankincense). Natural forest was found 

intermixed with traditional plantations in the form of mixed forest and kayu arang forest. 

Twelve plots were laid out in mixed forest and 2 plots in the kayu arang forest. 

 

The analysis showed 28 species, including 14 families in mixed forest and 2 species 

from 2 families in kayu arang forest. A total of 12 species of saplings from 7 families 

were found in mixed forest, and 2 species from 2 family in kayu arang forest (see 

Appendices 3,4,5, & 6). 

 

In mixed forests, Rhodoleia championii (Sialagundi/kayu sembarangan) has the highest 

IVI = 96.01%, with the second being Schima wallichii (IVI = 55. 49%), and 

Actinodaphne borneense (IVI = 50.11%). For saplings, the Lauraceae and Myrtaceae 

families were more common.  The Syzygium cf. muelleri has the highest value with IVI 

= 79.83%, followed by Actinodaphne borneense (IVI = 42.69%), and Syzygium 

confertum (IVI = 39.48%) (see Appendices 3 & 4). 

 

The kayu arang forest is dominated by the Vaccinium bancanum (Ericaceae). At the 

tree level, it has an IVI = 180.50% and the rate of sapling IVI = 170.36% (see 

Appendices 5 & 6).  

 

No Family Species Local name Status Acuan

1 Cyatheaceae Cyathea contaminans Paku tiang Appendix II Checklist of CITES species

2 Cyatheaceae Cyathea  glabra Paku tiang Appendix II Checklist of CITES species

3 Dipterocarpaceae Shorea platyclados Meranti Endangered IUCN red list

4 Nepenthaceae Nepenthes albomarginata Tahul-tahul
Appendix II; LR/conservation 

dependent; Protected

Checklist of CITES species;

IUCN red list; PP no.7

th.1999

5 Nepenthaceae Nepenthes tobaica Tahul-tahul
Appendix II; LR/LC;

Protected; endemic

Checklist of CITES species;

IUCN red list; PP no.7

th.1999

6 Orchidaceae Dendrobium pulchrum Anggrek Appendix II Checklist of CITES species

7 Orchidaceae Calanthe triplicata Anggrek Appendix II Checklist of CITES species

8 Orchidaceae Grammatophyllum speciosum Anggrek tebu Protected PP no.7 th.1999
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The diversity index of species (H') at this location is low to medium. The index of 

diversity in mixed forest is classified as medium category with H '= 2.94 for tree level 

and 2.14 for sapling level. While in the kayu arang forest has low diversity index (i.e. H 

'= 0.59) for tree level and sapling level (H’ = 0.62).  

 

IV. RECOMMENDATIONS 
 

• Biology/Ecology Corridor – A better understanding of corridor biology (e.g., canopy 

bridges) is needed to provide connections between fragmented habitats.  Canopy 

bridges can be utilized by animals. Natural canopy bridges can be established by 

the canopy between trees of several large tree species. In the study area, some 

trees that can be used for canopy bridges are Rhodoleia championii (Sialagundi) 

and Schima wallichii (Palakpak). 

 

• More extensive and detailed vegetation mapping should be carried, potentially 

using LIDAR remote sensing in order to better map and differentiate between 

natural and human manipulated habitats in the SOL project area. Distinguishing 

these forest types through satellite imagery or drone flight mapping has not been 

possible due to the visual similarity of mature agro-forest and undisturbed natural 

forest.  

 

• Flora Monitoring: Regular monitoring of flora is required to continually understand 

the changes of local flora in the SOL area, as related to the ongoing activities of 

PT. SOL. A total of 8 species that are protected and/or endemic were encountered 

during this rapid survey. 

 

• Protection of parent trees of the protected Dipterocarpaceae tree species Shorea 

platyclados: Parent trees could be used as a source of seeds and seedlings for the 

propagation of other species. Despite being a protected species, "Shorea 

platycaldos (Meranti)" is popularly exploited species at this location, and 

overexploitation has occurred, making it currently difficult to find. Several adult 

individuals were found in the area from NIL1 to WJP1. This location should be 

conserved, so these individual can be used as parent trees. 

 

• During this study, the endemic pitcher plant Nepenthes tobaica was found in 

"volcanic stone" and "kayu arang" habitat types. This species is not only endemic to 

Sumatra, but it is also protected by the IUCN red list and the Indonesian 

Government. Special effort should be made to preserve the various Nepenthes spp 

species occurring in the area. 

 

• Several protected orchid (Orchideaceae) species were encountered during the 

survey. Special efforts should be made to preserve the habitats where these 

orchids occur. 
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• Nursery development: Nurseries are needed primarily for the growth and 

development of woody plants, specific to those for this location, such as "meranti" 

and other tree species. The nursery products can then be used for reforestation 

programs. 
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VII. APPENDIX 1 

 
List of Wild Plant at NIL and neighboring area, PT. Sarulla  Operation Ltd. (SOL) 

No. Family Species Local Name Habit 

1 Acanthaceae Strobilanthes sp. 
 

Herb 

2 Acanthaceae Strobilanthes sp.2 
 

Herb 

3 Alangiaceae Alangium longiflorum Merr. Auk misang Tree 

4 Anacardiaceae Mangifera sp. Gorbus Tree 

5 Anacardiaceae Bouea oppositifolia (Roxb.) Adelb. 
 

Tree 

6 Annonaceae Annonaceae1 
 

Shrub 

7 Araceae Photos sp. 
 

Herb 

8 Araceae Schismatoglothis sp. Taladon Herb 

9 Araceae Rhapidophora sp. 
 

Herb 

10 Araceae Philodendron sp. 
 

Herb 

11 Araliaceae Scefflera sp.1 
 

Herb 

12 Araliaceae Scefflera sp.2 
 

Shrub 

13 Bambusaceae Schyzostachyum sp. 
 

Shrub 

14 Begoniacdae Begonia robusta Blume 
 

Herb 

15 Burseraceae Santiria grandiflora Kalkman Lason Tree 

16 Campanulaceae Lobelia sp. 
 

Herb 

17 Chloranthaceae Sarcandra glabra (Thunb.) Nakai 
 

Herb 

18 Clethraceae Cletrha sumatrana J.J.S Gumo-gumo Tree 

19 Commelinaceae 
Amischotolype mollisima (Blume) 

Hassk.   

20 Cunoniaceae Cunonia sp. 
 

Tree 

21 Cyatheaceae Cyatea contaminans 
 

Tree 

22 Cyatheaceae Cyathea glabra 
 

Tree 

23 Cyperaceae Gahnia javanica Moritzi 
 

Shrub 

24 Dipterocarpaceae Shorea platyclados Slooten ex Endert Meranti Tree 

25 Elaeocarpaceae 
Elaeocarpus pedunculatus Wall. ex 

Mast. 
Tiktik Tree 

26 Elaeocarpaceae Elaeocarpus sp.2 
 

Tree 

27 Elaeocarpaceae Elaeocarpus glaber Blume Sikam Tree 

28 Elaeocarpaceae Elaeocarpus stipularis Blume 
 

Tree 

29 Elaeocarpaceae 
Elaeocarpus cf. punctatus Wall. ex 

Mast.  
Tree 

30 Ericaceae Rhododendron malayanum Jack 
 

Shrub 

31 Ericaceae Rhododendron polyanthemum Sleumer 
 

Shrub 

32 Ericaceae Vaccinium laurifolium Miq. 
 

Shrub 
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33 Ericaceae Diplycosia brachyantha Sleumer 
 

Shrub 

34 Ericaceae Vaccinium bancanum Miq. Kayu arang Tree 

35 Ericaceae Vaccinium sp.1 
 

Shurb 

36 Ericaceae Rhododendronn sp. Kayu arang Tree 

37 Euphorbiaceae Aporosa granularis Airy Shaw 
 

Tree 

38 Euphorbiaceae Drypetes sp. 
 

Tree 

39 Euphorbiaceae Macaranga sp. 
 

Tree 

40 Euphorbiaceae Aporusa (frutescens?)  
 

Tree 

41 Euphorbiaceae Sapium baccatum Roxb. 
 

Tree 

42 Euphorbiaceae Glochidion sp. 
 

Tree 

43 Euphorbiaceae Macaranga sp.2 
 

Tree 

44 Euphorbiaceae Macaranga javanica (Blume) Mull. Arg. 
 

Tree 

45 Euphorbiaceae Mallotus paniculatus (Lmk.) M.A. 
 

Tree 

46 Euphorbiaceae Homalanthus populneus (Geisel) Pax 
 

Tree 

47 Fagaceae Lithocarpus rassa  Hoting Tree 

48 Fagaceae Lithocarpus elegans (Bl.) Hatus Hoting Tree 

49 Fagaceae Quercus oidocarpa  Hoting Tree 

50 Fagaceae Quercus lineata Bl. Hoting Tree 

51 Fagaceae Castanopsis costata  Hoting Tree 

52 Fagaceae Castanopsis tungurrut (Bl.) DC Hoting Tree 

53 Flagellariaceae Hanguana malayana (Jack) Merr 
 

Herb 

54 Gesneriaceae Aeschynathus radicans  
 

Herb 

55 Gesneriaceae Cyrtandra sp.1 
 

Herb 

56 Gesneriaceae Cyrtandra sp.2 
 

Herb 

57 Gesneriaceae Didymocarpus sp. 
 

Herb 

58 Gesneriaceae Didisandra frutescens  
 

Herb5 

59 Gesneriaceae Didymocarpus corchorifolia 
 

Herb 

60 Guttiferae Garcinia sp. Kandis Tree 

61 Guttiferae Garcinia cowa  Kandis Tree 

62 Hammamelidaceae Rhodoleia championi Hook.f.  Sialagundi Tree 

63 Hammamelidaceae Altingia excelsa Noronha 
 

Tree 

64 Hammamelidaceae Symingtonia populnea  Tapak itik Tree 

65 Hypoxidaceae Curculigo capitulata (Lour.) O.K. 
 

Herb 

66 Ixonanthaceae Ixonanthes icosandra 
 

Tree 

67 Lauraceae Cryptocarya nana  
 

Tree 

68 Lauraceae Cryptocarya sp. 
 

Tree 

69 Lauraceae Actinodaphne borneense  Modang landit Tree 

70 Lauraceae Litsea pumila Modang kunig Tree 
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71 Lauraceae Litsea sp.4 Modang Tree 

72 Lauraceae Persea rimosa Modang karbo Tree 

73 Lauraceae Litsea cubeba Atarasa Tree 

74 Lauraceae Cinnamomum sintox 
 

Shrub 

75 Lauraceae Litsea lancifolia 
 

Tree 

76 Lauraceae Actinodaphne montana 
 

Tree 

77 Lauraceae Actinodaphne sp. 
 

Tree 

78 Lauraceae Beilschmedia sp.1 
 

Tree 

79 Lecythidaceae Planchonia sp. 
 

Tree 

80 Liliaceae Dianella ensifolia Redoute 
 

Herb 

81 Loganiaceae Fagraea sp.1 
 

Tree 

82 Loganiaceae Fagraea sp.2 
 

Tree 

83 Lomariopsis Elaphoglossum callifolium (Bl.) Moore. 
 

Shrub 

84 Loranthaceae Loranthus sp. 
 

Shrub 

85 Loranthaceae Loranthus sp.2 
 

Shrub 

86 Magnoliaceae Magnolia sp. 
 

Tree 

87 Magnoliaceae Talauma sp. 
 

Tree 

88 Marattiaceae Angiopteris evecta 
 

Shrub 

89 Melastomataceae Amplectrum glaucum 
 

Shrub 

90 Melastomataceae Amplectrum stellulatum 
 

Shrub 

91 Melastomataceae Astronia similacifolia 
 

Tree 

92 Melastomataceae Clidemia hyrta 
 

Shrub 

93 Melastomataceae Medinella hasseltii 
 

Herb 

94 Melastomataceae Medinella silvestris 
 

Herb 

95 Melastomataceae Melastoma malabathricum Auk duduk Shrub 

96 Melastomataceae Melastoma sanguineum Auk duduk Shrub 

97 Melastomataceae Phylagathis rotundifolia 
 

Herb 

98 Melastomataceae Pternandra galeata Baja Tree 

100 Moraceae Artocarpus kemando Ataruden Tree 

101 Moraceae Artocarpus cf. glaucus 
 

Tree 

102 Moraceae Ficus sp.1 
 

Tree 

103 Moraceae Ficus fulva balik angin Tree 

104 Moraceae Artocarpus rigidus 
 

Tree 

105 Moraceae Artocarpus uniglandulosa 
 

Shrub 

106 Moraceae Ficus grassularoides 
 

Tree 

107 Moraceae Ficus deltoideus 
 

Shrub 

108 Musaceae Musa sp. 
 

Herb 

109 Myristicaceae Knema elmeri Budar-budar Tree 
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110 Myristicaceae Knema sp.1 Budar-budar Tree 

111 Myrsinaceae Ardisia sp.1 
 

Tree 

112 Myrsinaceae Ardisia sp.2 Sibu dakka Tree 

113 Myrsinaceae Embelia sp.1 
 

Shrub 

114 Myrsinaceae Embelia sp.2 
 

Shurb 

115 Myrsinaceae Labisia sp. 
 

Herb 

116 Myrtaceae Syzigium antisepticum Kayu arang Tree 

117 Myrtaceae Syzigium confertum Auk dolok Tree 

118 Myrtaceae Syzigium cf. muelleri Auk dolok Tree 

119 Myrtaceae Syzigium acuminatissimum Auk dolok Tree 

120 Myrtaceae Syzigium griffithii Auk dolok Tree 

121 Myrtaceae Syzigium cuprea Auk dolok Tree 

122 Myrtaceae Syzigium attenuatum Kayu arang Tree 

123 Myrtaceae Syzigium cf. capoasensis Auk dolok Tree 

124 Myrtaceae Syzigium pterophorum Auk dolok Tree 

125 Myrtaceae Rhodamnia cinerea Baja Tree 

126 Myrtaceae Syzigium lineata Auk dolok Tree 

127 Nepenthaceae Nepenthes albomarginata Tahul-tahul Shrub 

128 Nepenthaceae Nepethes tobaica Tahul-tahul Shrub 

129 Oleandraceae Oleandra pistillaris 
 

Shrub 

130 Orchidaceae Liparis parviflora 
 

Herb 

131 Orchidaceae Appendicula elegans 
 

Herb 

132 Orchidaceeae Arundina graminifolia 
 

Herb 

133 Orchidaceeae Dendrobium? 
 

Herb 

134 Orchidaceeae Eria sp.1 
 

Herb 

135 Orchidaceeae Gramathopyllum speciosum 
 

Herb 

136 Orchidaceeae Calanthe triplicata 
 

Herb 

137 Orchidaceeae Ascidiera longifolia  
 

Herb 

138 Orchidaceeae Calanthe pulchra 
 

Herb 

139 Orchidaceeae Dendrochilum sp. 
 

Herb 

140 Orchidaceeae Eria sp.2 
 

Herb 

141 Orchidaceeae Liparis sp. 
 

Herb 

142 Orchidaceeae Thrixspermum acutilobum 
 

Herb 

143 Orchidaceeae Spathoglothis plicata Bunga Sukit Herb 

144 Orchidaceeae Zeuxine sp. 
 

Herb 

145 Orchidaceeae Cymbidium bicolor 
 

Herb 

146 Orchidaceeae Calanthe sp. 
 

Herb 

147 Palmae Calamus exilis Griff. Rotan air Shrub 
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148 Palmae Plectocomia elongata 
 

Shrub 

149 Palmae Daemonorops sp. 
 

Shrub 

150 Pandanaceae Pandanus sp. 
 

Tree 

151 Pandanaceae Freycinetia scandens 
 

Herb 

152 Pandanaceae Freycinetia sp. 
 

Herb 

153 Piperaceae Piper sp.1 
 

Herb 

154 Piperaceae Piper sp.2 
 

Herb 

155 Plagiogyriaceae Plagiogyria adnata (Bl.) Bedd. 
 

Herb 

156 Podocarpaceae Podocarpus imbricatus Atur mangan Tree 

157 Podocarpaceae Podocarpus neriifolius 
 

Tree 

158 Polygalaceae Xanthophyllum discolor 
 

Tree 

159 Polypodiaceae Dipteris konjugata Reinw. 
 

Shrub 

160 Polypodiaceae Crysinus taenitus (Sw.) Copel 
 

Herb 

161 Proteaceae Helicia attenuate (Jack) Bl. 
 

Tree 

162 Pteridaceae Histiopteris stipulacea 
 

Shrub 

163 Pteridaceae Taenitis blechnoides 
 

Shrub 

164 Rosaceae Rubus moluccanus L. 
 

Shrub 

165 Rubiaceae Hedyothis congesta 
 

Herb 

166 Rubiaceae Canthium dicoccum 
 

Shrub 

167 Rubiaceae Ixora javanica 
 

Shrub 

168 Rubiaceae Greena corymbosa Auk Bang Tree 

169 Rubiaceae Lasianthus [rigidus] 
 

Shrub 

170 Rubiaceae Lasianthus borneensis Merr. 
 

Shrub 

171 Rubiaceae Lasianthus cyanocarpus Jack 
 

Shrub 

172 Rubiaceae Psychotria ovoidea 
 

Herb 

173 Rubiaceae Psychotria angulata 
 

Shrub 

174 Rubiaceae Psychotria sp.1 
 

Shrub 

175 Rubiaceae Psychotria sp.2 
 

Shrub 

176 Rubiaceae Gaertnera vaginans (DC) Merr. 
 

Shrub 

177 Rubiaceae Lasiathus sp.1 
 

Shrub 

178 Rubiaceae Mycetia sp.? 
 

Shrub 

179 Rubiaceae Timonius peduncularis 
 

Shrub 

180 Rutaceae Glycosmis sp. Simaro teute Tree 

181 Sapindaceae sp.1 Kayu putih Tree 

182 Sapindaceae Xerospermum sp. 
 

Tree 

183 Saurauiaceae Saurauia trystila Gumo-gumo Tree 

184 Schizaeaceae Schizaea digitata 
 

Shrub 

185 Selagenallaceae Selaginella sp. 
 

Herb 
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186 Smilacaceae Smilax sp. 
 

Shrub 

187 Sterculiaceae Sterculia laevis 
 

Tree 

188 Sterculiaceae Commersonia bartramia 
 

Tree 

189 Symplocacae Symplocos fasciculate 
 

Tree 

190 Symplocacae Symplocos adenophylla 
 

Tree 

200 Taccaceae Tacca chantieri 
 

Herb 

201 Theaceae Adinandra dumosa 
 

Shrub 

202 Theaceae Gordonia sp. Kayu arang Tree 

203 Theaceae Schima walichii Parakpak Tree 

204 Tiliaceae Grewia paniculata 
 

Tree 

205 Verbenaceae Vitex vestita 
 

Tree 

206 Zingiberaceae Amomum sp.1 
 

Herb 

207 Zingiberaceae Alpinia sp. 
 

Herb 

208 Zingiberaceae Alpinia sp.2 
 

Herb 

209 Zingiberaceae Amomum sp.2 
 

Herb 

210 Zingiberaceae Etlingera sp.1 
 

Herb 

211 Zingiberaceae Etlingera sp.2 
 

Herb 

212 Zingiberaceae Globba pendula 
 

Herb 

213 Zingiberaceae Globba flavibracteata 
 

Herb 

214 Zingiberaceae Globba leucantha 
 

Herb 

215 Zingiberaceae Globba sp.3 
 

Herb 

216 Zingiberaceae Hornstedtia reticosa 
 

Herb 

217 Zingiberaceae Zingiber sp.1 
 

Herb 

218 Zingiberaceae Zingiber sp.2 
 

Herb 

219 Unidentified Unident1 
 

Tree 

220 Unidentified Unident2 
 

Tree 

221 Unidentified Unident3 
 

Tree 

222 Unidentified Unident4  Tree 
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VIII. APPENDIX 2 

 
List of Cultivated Plant at NIL and surrounding area, PT. Sarulla Operation Ltd. (SOL) 

No Family Species Local names Habit 

1 Alangiaceae Alangium javanicum Auk musang Tree 

2 Anacardiaceae Mangifera indica Kuini Tree 

3 Arecaceae Areca cathecu L. Pinang Tree 

4 Arecaceae Arenga pinnata (Wurmb) Merr. Pagot Tree 

5 Arecaceae Cocos nucifera Kelapa Tree 

6 Bambusaceae Schyzostachyum sp. Betung Tree 

7 Bombacaceae Durio zibethinus L. Tarutung Tree 

8 Bombacaceae Ceiba petandra Kapuk Tree 

9 Euphorbiaceae Hevea basiliensis Muell. Arg. Karet Tree 

10 Euphorbiaceae Manihot utilissima Phol. Ubi kayu Tree 

11 Euphorbiaceae Aleurites maluccana Kemiri Tree 

12 Guttiferae Garcinia magostana Manggis Tree 

13 Leguminosae 
Archidendron jiringa (Jack) 

Nielsen 
Jariang Tree 

14 Leguminosae Erythina variegata Dodop Tree 

15 Meliaceae Lansium domesticum Langsat Tree 

16 Moraceae Artocarpus heterophylus Cempedak Tree 

17 Musaceae Musa paradisiaca L. Pisang Herb 

18 Myrtaceae Syzigium aquaeum Jambu air Tree 

19 Oxalidaceae Avverhoa belimbi Asam tunjuk Tree 

20 Rubiaceae Coffea robusta Kopi Tree 

21 Sapindaceae Nephelium lappaceum L. Rambutan Tree 

22 Sterculiaceae Theobroma cacao Coklat Tree 

23 Styracaceae Styrax paraleleneurum Kemenyan Tree 

24 Zingiberaceae Etlingera elatior Asam cakala Herb 
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IX. APPENDIX 3 

 
The Vegetation Analysis of Tree (DBH > 10) at mixed forest in NIL area, PT. Sarulla  Operation Ltd. (SOL) 

No. Species Family Frequency 
Relative 

Frequency 
Density 

Relative 

Density 
Dominance 

Relative 

Dominance 
IVI H' 

1 Actinodaphne borneense Lauraceae 0.42 7.25 0.01 11.73 19.17 11.54 50.11 0.25 

2 Anacardiaceae (Sp.1) Anacardiaceae 0.33 5.80 0.00 3.70 2.08 1.25 13.17 0.12 

3 Beilschmedia sp.1 Lauraceae 0.17 2.90 0.00 5.56 6.78 4.08 19.48 0.16 

4 

Elaeocarpacus cf. 

punctatus Elaeocarpaceae 0.08 1.45 0.00 0.62 0.14 0.09 2.38 0.03 

5 Elaeocarpus glaber Elaeocarpaceae 0.08 1.45 0.00 0.62 0.22 0.13 2.50 0.03 

6 

Elaeocarpus 

pedunculatus Elaeocarpaceae 0.42 7.25 0.01 7.41 4.31 2.59 21.98 0.19 

7 Elaeocarpus stipularis Elaeocarpaceae 0.08 1.45 0.00 0.62 0.04 0.02 2.22 0.03 

8 Garcinia sp.1 Guttiferae 0.58 10.14 0.00 4.94 4.45 2.68 22.81 0.15 

9 Glycosmis sp.1 Rutaceae 0.17 2.90 0.00 1.23 0.13 0.08 4.50 0.05 

10 Knema elmeri Myristicaceae 0.08 1.45 0.00 1.23 0.16 0.10 3.03 0.05 

11 Lithocarpus rassa Fagaceae 0.17 2.90 0.00 0.62 0.53 0.32 4.53 0.03 

12 Litsea pumila Lauraceae 0.08 1.45 0.00 1.23 0.90 0.54 4.21 0.05 

13 Litsea sp.4 Lauraceae 0.33 5.80 0.01 11.73 18.82 11.33 48.01 0.25 

14 Persea rimosa Lauraceae 0.25 4.35 0.00 3.09 2.81 1.69 12.19 0.11 

15 Rhododendron sp.1 Ericacaceae 0.17 2.90 0.00 3.09 1.26 0.76 8.17 0.11 

16 Rhodolaia championii Hammamelidaceae 0.33 5.80 0.01 8.64 50.70 30.52 96.01 0.21 

17 Santiria grandiflora Burseraceae 0.25 4.35 0.00 2.47 2.06 1.24 10.37 0.09 

18 Sapindaceae (sp.1) Sapindaceae 0.17 2.90 0.00 1.23 0.21 0.12 4.63 0.05 

19 Schima walichii Theaceae 0.42 7.25 0.01 8.02 24.84 14.95 55.49 0.20 

20 Shorea platyclados Dipterocarpaceae 0.08 1.45 0.00 0.62 0.31 0.19 2.65 0.03 
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21 

Syzigium 

acuminatissimum Myrtaceae 0.08 1.45 0.00 2.47 2.45 1.48 7.93 0.09 

22 Syzigium antisepticum Myrtaceae 0.17 2.90 0.00 1.23 0.40 0.24 4.95 0.05 

23 Syzigium cf. capoasensis Myrtaceae 0.08 1.45 0.00 1.23 0.30 0.18 3.24 0.05 

24 Syzigium cf. muelleri Myrtaceae 0.17 2.90 0.00 4.32 4.04 2.43 13.86 0.14 

25 Syzigium confertum Myrtaceae 0.25 4.35 0.01 7.41 17.26 10.39 39.66 0.19 

26 Syzigium griffithii Myrtaceae 0.08 1.45 0.00 1.23 0.79 0.48 4.04 0.05 

27 Syzigium pteroporum Myrtaceae 0.17 2.90 0.00 3.09 0.86 0.52 7.53 0.11 

28 Syzigium sp.4 Myrtaceae 0.08 1.45 0.00 0.62 0.09 0.05 2.29 0.03 

Total 5.75 100.00 0.08 100.00 166.11 100.00 300.00 2.94 
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X. APPENDIX 4 

 
The Vegetation Analysis of sapling (DBH 5-10) at mixed forest in NIL area, PT. Sarulla  Operation Ltd. (SOL) 

No Species Family Frequency 
Relative 

Frequency 
Density 

Relative 

Density 
Dominance 

Relative 

Dominance 
IVI H’ 

1 Actinodaphne borneense Lauraceae 0.25 14.29 0.00 14.71 0.10 13.35 42.69 0.28 

2 Elaeocarpus pedunculatus Elaeocarpaceae 0.08 4.76 0.00 2.94 0.01 1.46 9.26 0.10 

3 Glycosmis sp.1 Rutaceae 0.08 4.76 0.00 5.88 0.04 4.53 15.30 0.17 

4 Litsea sp.4 Lauraceae 0.17 9.52 0.00 5.88 0.04 4.75 20.36 0.17 

5 Myrsinaceae (sp.1) Myrsinaceae 0.08 4.76 0.00 2.94 0.03 3.33 11.14 0.10 

6 Quercus lineata Fagaceae 0.08 4.76 0.00 2.94 0.01 1.74 9.54 0.10 

7 Rhododendron sp.1 Ericaceae 0.08 4.76 0.00 2.94 0.02 2.57 10.38 0.10 

8 Syzigium cf. capoasensis Myrtaceae 0.17 9.52 0.00 8.82 0.06 8.33 26.91 0.21 

9 Syzigium cf. muelleri Myrtaceae 0.25 14.29 0.01 32.35 0.25 32.68 79.83 0.37 

10 Syzigium confertum Myrtaceae 0.25 14.29 0.00 8.82 0.12 15.99 39.48 0.21 

11 Syzigium grifithii Myrtaceae 0.08 4.76 0.00 2.94 0.03 3.49 11.30 0.10 

12 Syzigium pteroporum Myrtaceae 0.17 9.52 0.00 8.82 0.06 7.78 26.36 0.21 

Total 1.75 100.00 0.02 100.00 0.77 100.00 300.00 2.14 
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XI. APPENDIX 5 

 
The Vegetation Analysis of Tree (DBH > 10) at “kayu arang” forest in NIL area, PT. Sarulla  Operation Ltd. (SOL) 

No. Species Family Frequency 
Relative 

Frequency 
Density 

Relative 

Density 
Dominance 

Relative 

Dominance 
IVI H’ 

1 Vaccinium bancanum Ericaceae 1.00 50.00 0.04 72.73 4.48 57.78 180.50 0.35 

2 Rhodolaia championii Hammamelidaceae 1.00 50.00 0.02 27.27 3.27 42.22 119.50 0.23 

Total 2.00 100.00 0.06 100.00 7.75 100.00 300.00 0.59 
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XII. APPENDIX 6 

 
The Vegetation Analysis of sapling (DBH 5-10) at  “kayu arang” forest in NIL area, PT. Sarulla  Operation Ltd. (SOL) 

No. Species Family Frequency 
Relative 

Frequency 
Density 

Relative 

Density 
Dominance 

Relative 

Dominance 
IVI H’ 

1 Vaccinium bancanum Ericaceae 0.50 33.33 0.06 63.16 2.71 73.86 170.36 0.33 

2 Rhododenron sp.1 Theaceae 0.50 33.33 0.02 15.79 0.46 12.53 61.66 0.29 

3 Syzigium acuminatissimum Myrtaceae 0.50 33.33 0.02 21.05 0.50 13.60 67.99 0.29 

Total 1.50 100.00 0.10 100.00 3.67 100.00 300.00 0.62 

 

  



	  

XIII. APPENDIX 7 

 

Figure 1. Photographs of protected, endemic and CITES species from 

Cyathea glabra; B. Cyathea contaminans; C. Shorea platyclados

Nepenthes tobaica 

  

A 

B 

C 
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Figure 2. Photographs of protected, endemic and CITES species from SOL. A-

B. Calanthe pulcra; C. Gramathophyllum speciosum; D. Nepenthes 

albomarginata; E. Calanthe triplicata 
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